
I I
0000097653

Transcript Exhibit(s)

Docket #(s): L-oeooov-®t> `OlQ{9"QQQI0Q

Exhibit # : A40 °.'i5,Pu0 (2062)
_,f



4

g

\ g-m
3 4

.pgs

we

n
i* é...-s
""E'3 §\J$;:

¥4.r.

r~"-~
.ME §JL=.» I ID l= \L

Karen L. Peters
Justin D. Steltenpohl
Squire, Sanders & Dempsey L.L.P.
Two Renaissance Square
40 North Central Avenue, Suite 2700
Phoenix, Arizona 85004-4441
(602) 528-4000

2 C099 c0w~.1<3w@ocur~ '~§T c@2»a?§a@L"

Attorneys for Gila Bend Power Partners, L.L.C.

BEFORE THE POWER PLANT AND

TRANSMISSION LINE SITING COMMITTEE

,q

Case No.: L-00000V-00-0106

)
In the matter of the Application of Gila Bend )
Power Partners, L.L.C., or their assignee(s), in )
conformance with the requirements of Arizona )
Revised Statutes 40-360.01 et seq., for a )
Certificate of Environmental Compatibility )
authorizing construction of a natural gas-fired, )
combined cycle generating plant, switchyard, and )
related facilities in the Town of Gila Bend, 1
Maricopa County, Arizona located in the )
southwest quarter of Section 19, Township 5 )
South, Range 5 West, Gila and Salt River Bas e )
and Meridian. )

SUBMISSION OF SUPPLEMENT TO
ORIGINAL APPLICATION FOR A
CERTIFICATE OF ENVIRONMENTAL
COMPATIBILITY

As requested, Gila Bend Power Partners, L.L.C., ("Applicant") hereby submits to the Power

the "Original Application"), filed with the Arizona Corporation Commission on September 7, 2000.

The Second Supplement contains information requested by the Committee in its November 15,

2000 hearing regarding the Gila Bend POwer Project. The following information is included in the

Second Supplement:

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20 Plant and Transmission Line Siting Committee the attached Supplemental Information (hereinafter the

2 ; "Second Supplement") to its Application for a Certificate of Environmental Compatibility (hereinafter
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A. Amended Visibility Impact Analysis.

B. Single Line Electrical Diagram.

Library: Phoenix; Document #1 l22917v1
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Addendum No. 2 to Air Quality Permit Application (V00-001).

D. Additional Groundwater malformation.

E. Aquifer Protection Permit.

Financial Report stipulated to in the APP Guidance Manual.

RESPECTFULLY SUBMITTED this 1st day of December, 2000.

SQUIRE, SANDERS & DEMPSEY L.L.P.

By
Karen L. Pa _
Justin D. Steltenpohl
Squire, Sanders & Dempsey L.L.P.
Two Renaissance Square
40 North Central Avenue, Suite 2700
Phoenix, Arizona 85004-4441
(602) 528-4000

Attorneys for Applicant
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ORIGINAL and 25 copies of the foregoing
tiled this 1st day of December, 2000,
with:

Arizona Corporation Commission
ATTN: Docket Control
1200 West Washington
Phoenix, Arizona 8500321
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COPY of the foregoing hand-delivered this
let day of December, 2000, to:
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Janice M. Alward, Attorney
Arizona Corporation Commission
1200 West Washington Street
Phoenix, Arizona 85007

F.

c.

•2
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COPY of the foregoing mailed this
let day of December, 2000, to:

John Washburn
Gila Bend Power Partners, L.L.C.
5949 Sherry Loge, Suite 1880
Dallas 5225
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authorizing construction of a natural gas-fired, )
combined cycle generating plant, switchyard, and 1
related facilities in the Town of Gila Bend, )
Maricopa County, Arizona located in the )
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and Meridian. )

12

13

14

15

APPLICATION FOR
CERTIFICATE OF ENVIRONMENTAL COMPAT1B1L1TY

16 SUPPLEMENTAL INFORMATION II

17

18

19

20

21

2 2

23

2 4

2 5

2 6

2 7

•

•

8



TABLE OF CONTENTS

EXHIBIT A: V1SI;B1L1TY IMPACT ANALYS1S

EXHIBIT B: SINGLE ELECTRICAL DIAGRAM

EXHIBIT C: ADDENDUM No. 2 To AIR QUALITY PERMIT APPLICATION ( V00- 00 I )

EXHIBIT D: ADDITIONAL GROUNDWATER INFORMATION

EXHIBIT E: AQUIFER PROTECTION PERMIT

EXHIBIT F: FINANCIAL REPORT STIPULATED To IN APP GUIDANCE MANUAL

Library: Phoenix, Document #1 l22863v1



IR EIJQLITY -> 923121 m114811/25/

ENVIRONMENTAL SERVICES DEPARTMENT
AIR QUALIW DIVISION

1801N.CorralAve., Suite 200
Phnenlu. MArianna 85004
16D2) 508-6700
(602) 506-6985 (FAX)

CERTIFIED MAFL vo RETURN RECEIPT REQUESTED

November 28, 2000

Gila Bend Power Partners, L.L.C.
5849 Sherry Lane, Suite 1880
Dallas. TX 75225
Attn' Ruben c W other

Re: Title v Application for Giga Bend Power Generating Station Number VOC-001

Dear Mr. W 'that: l

IWe have performed a completeness review on the subject Title v Application in accordance with
Rule 210 Section 301 .1 of the Maricopa County Air Pollution Control Rules and Regulations
IMCAPCRR} and Appendix B of the MCAPCHR. As of November 28, 2000 your Title v permit
application is complete.

l

Sincerely.
(7

H you have any qusstons nm this matter, please contact me at (6821 505-4669. 1I
I

9o4f1
Elena Gorelik,
Air Quality Engineer



IRNI GILA BEND POWER GENER.ATION STATION
PROJECT CORRESPONDENCE

Pete Wright, GBPP Date:November 30, 2000

Copy: Bob Walther, GBPP
Thom Shelton, GBPP
Gary Rogers, MPI
Phyllis Diosey, MPI
Jae Chang, MPI

From: Gary Bacon, MPI

Visibility Impact Analysis

BAC KGROUND

The U.S. Forest Service's Federal Land Manager ("FLM") requested that the Gila Bend
Power Partners ("GBPP") conduct a visibility analysis for the Gila Bend Power
Generation Station Project ("Project") on Class II wilderness areas located within 50
kilometers of the facility. The Class II wilderness areas included l) North Maricopa
Mountains, 2) Signal Mountain, 3) South Maricopa Mountain, and 4) Woolsey Peak. In
addition, the Phoenix metropolitan area was also evaluated for visibility effects related to
the Project.

In an effort to further reduce potential visibility effects Hom the Project, the FLM
suggested that nitrogen oxides (NOt) emissions be decreased below the USEPA's current
Best Available Control Technology ("BACT") level of 3.0 parts per million ("ppm") to
2.5 ppm. The GBPP volunteered to install additional air pollution controls to reduce the
NOt emissions to 2.5 ppm.

VISIBILITY MODEL

To evaluate the resulting visibility effects from NOt emissions at 2.5 ppm, Malcolm
Pirie used the USEPA-approved VISCREEN model. The attached computer output
summarizes the model input parameters and model's visibility results for each Class II
wilderness area and the Phoenix metropolitan area.

The VISCREEN model calculates two measures of potential plume/visibility effects. The
first is the total "color contrast" (delta E) which considers intensity, brightness, and
plume color. The second measure is "plume contrast" which relates to the change in
light extinction coefficient between views against a background feature (either sky or

Re:

To:

RECVCLED PAPEFI



IRNI

Pete Wright
Gila Bend Power Partners

November 30, 2000
Page 2

terrain) and views against the plume. Plume contrast is the parameter used
extensively in visibility analyses.

more

The "deciview" visibility index (logarithmic transformation of the light extinction
coefficient) has been designed to be linear with humanly perceived changes under
assumed commonly occurring conditions. The deciview value increases with increasing
visibility impairment. As an example of the measure of a potentially significant change
in visibility at Class I areas, a 0.5 deciview has been established as the criteria for Class I
areas. A 0.5 deciview change is equivalent to a 5 percent change in extinction coefficient
or a 0.05 contrast value.

MODEL RESULTS

Some of the contrast values presented in the attached model results are greater than Class
I area contrast value of 0.05. Based on the very conservative meteorological and particle
scattering assumptions used in the VISCREEN model, these results do not specifically
suggest that the visibility effects of the Project are significant in the Class II wilderness
areas and the Phoenix metropolitan area. The visibility effects thresholds have only been
established for Class I areas and have not been developed for visibility in Class II
wilderness areas or metropolitan areas. Therefore, it is also inappropriate to simply
compare a Class I area effects threshold value to Class II area contrast values.

m:/396200l/memos/visibility memos .doc

RECYCLED PAPER



Visual Effects Screening Analysis for
Source: gbpgs
Class I Area: north maricopa man wild

*** User-selected Screening Scenario Results ***
Input Emissions for

Particulates
NOx (as NO2)
Primary NO2
Soot
Primary SON

100 . 10
64 . 90

s 00

. 00

. 00

LB /HR
LB /HR
LB /HR
LB /HR
LB /HR

PARTICLE CHARACTERISTICS
Density Diameter

Primary Part.
Soot
Sulfate

2 . 5
2 . 0
1 . 5

6
1
4

Transport Scenario Specifications:

Background Ozone:
Background Visual Range~
Source-Observer Distance:
Min. Source-class I Distance:
Max. Source-class I Distance-
Plume-Source-Observer Angle:
Stability: 6
Wind Speed- 1.00 m/s

.04 ppm
225.00 km
18.50 km
18.50 km
36.00 km
11.25 degrees

R E S U L T S

Asterisks (*) indicate plume impacts that exceed screening criteria

Maximum Visual Impacts INSIDE Class I Area
Screening Criteria ARE Exceeded

Delta E Contrast

Backgrnd Theta Azi Distance Alpha Chit Plume Chit Plume

SKY 10 I 157 ,
SKY 140 . 157 .
TERRAIN 10 . 84 .
TERRAIN 140 . 84 .

36 . 0
36 . 0
18 . 5
18 . 5

11.
11 .
84 .
84 .

2.00 26.l55*
2.00 6.178*
2.00 33.100*
2.00 2.249*

. 05

.05

. 05
o 05

. 625*

. 198*

. 230*
1 019

Maximum visual Impacts OUTSIDE Class I Area
Screening Criteria ARE Exceeded

Delta E Contrast

Backgrnd Theta Azi Distance Alpha Chit Plume plume

SKY 10 .
SKY 14 0 .
TERRAIN 10 .
TERRAIN 140.

l . 0
l . 0
1 . 0
1 . 0

168 .
168 .
168 o
168 n

2.00 59.885*
2.00 l8.943*
2.00 59.123*
2.00 25.032*

Chit

.05

.05

.05

.05

l.796*
...512*
. 691*
.503*



Visual Effects Screening Analysis for
Source: gbpgs
Class I Area: south maricopa man wild

*** User-selected Screening Scenario Results ***
Input Emissions for .

Particulates
NOx (as NO2)
Primary NO2
Soot
Primary SO4

100 . 10
64 . 90

.00

. 00

. 00

LB /HR
LB /HR
LB /HR
LB /HR
LB /HR

PARTI CLE CHARACTERI STICS
Density Diameter

Primary Part.
Soot
Sulfate

2 . 5
2 . 0
1 . 5

6
1
4

Transport Scenario Specifications:

Background Ozone:
Background Visual Range:
Source-Observer Distance:
Min. Source-class I Distance-
Max. Source-class I Distance:
Plume-source-observer Angle:
Stability: 6
wind Speed: 2.00 m/s

.04 ppm
225.00 km
27.50 km
27.50 km
47.00 km
11.25 degrees

R E S U L T S

Asterisks (*) indicate plume impacts that exceed screening criteria

Maximum visual Impacts INSIDE Class
Screening Criteria ARE Exceeded

Delta E

I Area

Contrast

Backgrnd Theta Azi Distance Alpha Crib Plume Chit Plume

SKY 10 . 154 .
SKY 140 . 154 .
TERRAIN 10 . 84 .
TERRAIN 140. 84 .

47 a 0
47. 0
27. 5
27 . 5

15 .
15 .
84 u
84 I

2.00 11.136*
2.00 2.272*
2.00 15.684*
2.00 .812

. 05

. 05

. 05

. 05

.241*

.076*

.l06*

. 009

Maximum Visual Impacts OUTSIDE Class I Area
Screening Criteria ARE Exceeded

Delta E Contrast

Backgrnd Theta Azi Distance Alpha Chit Plume Chit Plume

SKY 10 ,
SKY 140 .
TERRAIN 10 o
TERRAIN 14 0 .

0.
0.
0.
0.

1 . 0
1 . 0
1 . 0
1 . 0

168 .
168 .
168.
168.

2.00 42.738*
2.00 11.123*
2.00 44.534*
2.00 13.698*

s 05
. 05
. 05
. 05

1.107*
-.321*
.513*
.275*



Visual Effects Screening Analysis for
Source: gbpgs
Class I Area: signal man wilderness

*** User-selected Screening Scenario Results ***
Input Emissions for

Particulates
NOx (as NOT)
Primary NOT
Soot
Primary SON

100 . 10
64 . 90

. 00

. 00
, 00

LB /HR
LB /HR
LB /HR
LB /HR
LB /HR

PARTI CLE CHARACTERI STICS
Density Diameter

Primary Part.
Soot
Sulfate

2 . 5
2 . 0
1 , 5

6

4

Transport Scenario Specifications

Background Ozone-
Background Visual Range:
Source-observer Distance:
Min. Source-class I Distance:
Max. Source-class I Distance:
Plume-Source-Observer Angle:
Stability: 6
Wind Speed: 2.00 m/s

.04 ppm
225.00 km
25.00 km
25.00 km
31.00 km
11.25 degrees

R E S U L T S

Asterisks (*) indicate plume impacts that exceed screening criteria

Maximum Visual Impacts INSIDE Class
Screening Criteria ARE Exceeded

Delta E

I Area

Contrast

Backgrnd Theta Azi Distance Alpha Chit Plume Chit Plume

SKY 10 . 132 .
SKY 140 1 132 .
TERRAIN 10 s 84 .
TERRAIN 14 0 . 84 .

31 . 0
31 . 0
25 . 0
25 . 0

37 .
37 .
84 4
84 .

2.00 6.932*
2.00 1.561
2.00 16.963*
2.00 .879

. 05

. 05

. 05

. 05

. l50*

.047

.112*
s 009

MaXimum Visual Impacts OUTSIDE Class
Screening Criteria ARE Exceeded

Delta E

I Area

Contrast

Backgrnd Theta Azi Distance Alpha Chit Plume Chit Plume

SKY 10 .
SKY 140 .
TERRAIN 10 .
TERRAIN 14 0 »

0.
0.
0.
0.

1 . 0
1 . 0
1 . 0
1 . 0

168 .
168 .
168 .
168 .

2.00 43.669*
2.00 1l.488*
2.00 46.859*
2.00 14.l80*

o OS
u 05
. 05
. 05

1. 154*
_.335*
.537*
.2'79*

\



Visual Effects Screening Analysis for
Source: gbpgs
Class I Area: Woolsey peak wilderness

*** User-selected Screening Scenario Results ***
Input Emissions for

Particulates
NOX (as NO2)
Primary NO2
Soot
Primary SON

100 . 10
64 . 90

. 00

. 00

. 00

LB /HR
LB /HR
LB /HR
LB /HR
LB /HR

PARTICLE CHARACTERISTICS
Density Diameter

Primary Part
Soot
Sulfate

2 . 5
2 . 0
1 . 5

6
1
4

Transport Scenario Specifications

Background Ozone:
Background Visual Range-
Source-Observer Distance:
Min. Source-Class I Distance~
Max. Source-Class I Distance:
Plume-Source-Observer Angle:
Stability: 6
Wind Speed: 2.00 m/s

.04 ppm
225.00 km
11.50 km
11.50 km
25.50 km
11.25 degrees

R E S U L T S

Asterisks (*) indicate plume impacts that exceed screening criteria

Maximum Visual Impacts INSIDE Class I Area
Screening Criteria ARE Exceeded

Delta E Contrast

Backgrnd Theta Azi Distance Alpha Chit Plume Chit Plume

SKY 10 . 160 .
SKY 140 n 160 ¢

TERRAIN 10 o 160 .
TERRAIN 140. 160.

25 . 5
25 . 5
25 . 5
25 . 5

9.
9.
9.
9.

2.00 21.101*
2.00 4.964*
2.00 40.560*
2.00 5.649*

. 05

. 05

.05

.05

.497*

.157*

.385*

. 079*

Maximum Visual Impacts OUTSIDE Class I Area
Screening Criteria ARE Exceeded

Delta E Contrast

Backgrnd Theta Azi Distance Alpha Chit Plume Chit Plume

SKY 10 .
SKY 140 .
TERRAIN 10 .
TERRAIN 140 .

1 . 0

l o 0

1 . 0

1 . 0

168 .
168 A
168 .
168 n

2.00 49.719*
2.00 14.027*
2.00 64.470*
2.00 17.795*

. 05

. 05
u 05
. 05

1.417*
-.411*
.689*
.266*



Visual Effects Screening Analysis for
Source: GBPGS
Class I Area: Phoenix Metro

***

Input Emissions for
Level-1 Screening

Particulates
NOt (as Roz)
Primary NOT
Soot
Primary SON

100.10
64 . 90
. 00
. 00
1 00

LB /HR
LB /HR
LB /HR
LB /HR
LB /HR

**** Default Particle Characteristics Assumed

Transport Scenario Specifications :

Background Ozone:
Background Visual Range:
Source-Observer Distance:
Min. Source-class I Distance:
Max. Source-Class I Distance:
Plume-Source-Observer Angle:
Stability: 6
Wind Speed: 1.00 m/s

.04 ppm
225.00 km
51.60 km
51.60 km
100.00 km
11.25 degrees

R E S U L T S

Asterisks (*) indicate plume impacts that exceed screening criteria

Maximum Visual Impacts INSIDE Class I Area
Screening Criteria ARE Exceeded

Delta E Contrast

Backgrnd Theta Azi Distance Alpha Chit Plume Crib Plume

SKY 10 . 155 .
SKY 140 . 155 .
TERRAIN 10 . 84 |
TERRAIN 140 84 .

91| 7
91 1 7
51 o 6
51 4 6

14 .
14 .
84 .
84 I

2.00 8.020*
2.00 1.460
2.00 13.442*
2.00 .831

n 05
n 05
.05
0 05

n 147*
.047
.115*
.013

Maximum Visual Impacts OUTSIDE Class I Area
Screening Criteria ARE Exceeded

Delta E Contrast

Backgrnd Theta Azi Distance Alpha Chit Plume Chit Plume

SKY 10 1
SKY 140 I
TERRAIN 10 -
TERRAIN 140 ,

0.
0.
0.

0.

1 . 0
1 . 0

1 . 0

1 . 0

169 .
169 o
169 .
169|

2.17 46.063*
2.00 11.970*
2.00 32.661*
2.00 l5.127*

a 05
I 05
. 05
| 05

1.022*
...292*
.382*
.328*
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Attachment 2 includes the requested supporting documentation, which establishes the
control efficiency of the proposed SCR units. Gila Bend Power Partners proposes to

As Ms. Hatch's letter stated, Gila Bend Power Partners will provide specific equipment
information, such as make, model, serial number, as it becomes available.

Supporting Documentation

Equipment Information

The Facility will comply with the air emission limitations, emission monitoring,
performance tests, and reporting requirements prescribed in the Subpart Da. Attachment
l includes Table 8-1 Regulatory Applicability Analysis Summary and Table 16-1
Compliance Status Summary that have been revised to incorporate the additional Subpart
Da requirements.

Subpart Da of 40 CFR 60 outlines performance standards for each electric utility steam
generating unit capable of combusting more than 250 million Btu/hour (either alone or in
combination), and constructed after September 18, 1978. Subpart Da is applicable to the
Gila Bend Power Generation Station (Facility), since it will be equipped with duct
burners having capacities greater than the regulatory threshold.

Applicable New Source Performance Standards

On behalf of the Gila Bend Power Partners, L.L.C., Malcolm Pirie is providing
additional information in order to supplement the original Air Quality Permit Application
and the Application Addendum No.1 in response to the letter from Ms. Hatch dated
October 27, 2000. The following sections, which provide the supplementary information,
are in the same order as Ms. Hatch's letter.

Dear Ms. Gorelik:

Re:

Ms. Elena Gorelik
Maricopa County
Environmental Services Department
1001 N. Central Avenue, Suite 200
Phoenix, Arizona 85004

November 14, 2000

IRNI

Gila Bend Power Generation Station
Addendum No. 2 to Air Quality Permit Application (V00-001 )

C84-I 66°-2-2

MALCOLM PIRNIE. INC.

INDEPENDENT ENVIRONMENTAL ENGINEERS. SCIENTISTS a. CONSULTANTS

mc »'=.wJ~.v D*rrwa».c;orr



Ms. Elena Gorelik
Maricopa County

November 14, 2000
Page 2

voluntarily equip the Facility with SCR systems capable of achieving 2.5 ppm NOx
corrected to 15% oxygen. While the SCR systems will be designed to achieve 2.5 ppm
NOt, it is difficult to measure the reduction in concentration at this low level with
currently available continuous emission monitors (CEMs). Determining compliance
based on the 2.5 ppm standard using CEMs is not appropriate. We propose to operate the
SCR systems based on 2.5 ppm design criteria (such as ammonia injection rate) and
determine the appropriate outlet NOx concentration from the Brst two years of
operations.

The requested supporting documentation, which establishes control efficiency of the
proposed Selective Catalytic Oxidation units, is enclosed in Attachment 2 for your
review.

Compliance Certification

Attachment 3 includes the required Compliance Certification that contains all four of the
elements missing in the original Compliance Certification. The four elements are a
statement identifying the applicable requirements, the methods used to determine
compliance, enhanced monitoring and/or compliance certification requirements, and a
schedule of compliance certification submittal. This Compliance Certification replaces
the current Compliance Certification in the Permit Application. Attachment 3 also
includes a copy of the Certification of Truth, Accuracy, and Completeness.

Hazardous Air Pollutants

Malcolm Pirie believes the current AP-42 emission factor for formaldehyde
overestimates hazardous air pollutant (HAP) emissions for the Facility. In order to find a
more appropriate emission factor, Malcolm Pirie used the USEPA database called "AP-
42 Chapter 3, Section 3.1 Emission Factor Query." According to the database, an 87.83
Mw GE combustion turbine Model MS7001E with no HAPs control emitted less than 1
percent of the AP-42 emission factor. Attachment 4 includes a copy of the database. It is
appropriate to use this new emission factor, since it is based on closer types and sizes of
the proposed 170 Mw GE combustion turbine Model Ms700lFA. Table A-2.1 of
Attachment 4 shows detailed calculations including the emission factors, equipment arid
operational parameters, and other assumptions.

Based on the revised estimates, the Facility will not be a major source of HAPs.
Therefore, a case-by-case Maximum Available Control Technology (MACT) analysis as
described in Section ll2(g) of the Act arid Maricopa County Rule 370 Section 401 is not
applicable. In addition, there are no applicable sections from Maricopa County Rule 370
because there is currently no MACT applicable to natural gas-tired combined cycle
turbines.

ascvmsn PAPER



Ms. Elena Gorelik
Maricopa County

November 14, 2000
Page 3

Therefore, Malcolm Pirnie proposes to cap the Facility's HAP emissions at 9.9 tons per
year of any single HAP and 24.9 tons per year of total HAPs. The required performance
test will provide source specific and actual emission factors that will be used to calculate
I-IAPs emissions. If the results of the performance test indicate the Facility is a major
source of HAPs, the Facility will equip its turbines with MACT (e.g., catalytic oxidation
units) with a minimum removal efficiency of 90 percent.

As we discussed in our November 8, 2000 meeting, Malcolm Pirnie appreciates the
Department's prompt review of this letter so our supplemental information can be used to
deem the Facility's application complete. If you have any questions, please contact me at
(602) 231-5537 or Mr. Gary Bacon at (602)231-5591.

Very truly yours,

MALCOLM PIRNIE, INC.
/ /

~/
Jae Chang
Engineer

Enclosures

Massie Hatch, URS
Dale Loeb, Maricopa County
Peter Lahr, US Forest Services
Bob Innamorati, GBPP
Pete Wright, GBPP
Bob Walther, IT
Karen Peters, SSD
Gary Rogers, MPI
Gary Bacon, MPI

M:/396200I/reports/psdapp/addcndum_2/mactleM.doc
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TABLE 8-1

GILA BEND POWER GENERATION STATION
REGULATORY APPLICABILITY ANALYSIS

SUMMARY (I)

Regulatory
Citation

Regulatory Title Applicable
Non-

Applicable

40 CFR0) Part Federal

50 National Primary and Secondary Ambient Air Quality
Standards

*

51 Requirements for Preparation, Adoption, Submittal of
Implementation Plans

*

52 Approval and Promulgation of Implementation Plans *

53 Ambient Air Monitoring Reference and Equivalent Methods *

54 Prior notice of Citizen Suit *

55 Outer Continental Shelf Air Regulations *

56 Regional Consistency

57 Primary nonferrous Smelter Orders

*

*

58 Ambient Air Quality Surveillance *

60 New Source Performance Standards (Subparts Da, Dc and GG) 443)

61 National Emission Standards for Hazardous Air Pollutants

(Subparts A and M)

*(4)

61 National Emission Standards for Hazardous Air Pollutants

(Subparts B-FF, except M)

*(4)

62 Approval and Promulgation of State Plans for Designated

Facilities and Pollutants

*

63 National Emission Standards for Hazardous Air Pollutants for

Source Categories

*

63 Compliance Assurance Monitoring *

65 Delayed Compliance Orders *

66 Assessment and Collection of noncompliance Penalties by EPA *

67 EPA Approval of State noncompliance Penalty Program 4=

68 Chemical Accident Prevention Provisions (Subparts A, B, E, F, *

1;Ila Bend Power Generation Station
November, 2000 Table 8-1-1

Air Quality Permit Application
Addendum No. 2



TABLE 8-1

GILA BEND POWER GENERATION STATION
REGULATORY APPLICABILITY ANALYSIS

SUMMARY (I)

Regulatory

Citation
Regulatory Title Applicable

Non-

Applicable

G, and H)

69 Special Exemptions from Requirements of Clean Air Act *

70 State Operating Permit Program *(5)

71 Federal Operating Permit Programs *

72 Acid Rain Program (Subparts A, B, C, D, E, H, and 1) *

73 Sulfur Dioxide Allowance System *

74 Sulfur Dioxide Opt-ins *

75 Continuous Emission Monitoring (Subparts A, B, C, D, F, G) *

76 Acid Rain Nitrogen Oxides Emission Reduction Program *

77 Excess Emissions *

78 Appeal Procedures for Acid Rain Program *

Registration of Fuels and Fuel Additives *

Regulation of Fuels and Fuel Additives *

Designation of Areas for Air Quality Planning Purposes *

Protection of Stratospheric Ozone (Subparts B, E, F, and G) *

Control of Air Pollution Hom Motor Vehicles and Motor
Vehicle Engines

»=

Control of Air Pollution from New and In-use Motor Vehicles
and New and In-use Motor Vehicle Engines

*

Control of Air Pollution from Aircraft and Aircraft Engines *

Clean Fuel Vehicles *

Control of Emissions from New and In-use Nor road Engines *

Control of Emissions from Nor road Spark-Ignition Engines *

Determining Conformity of Federal Actions to State or Federal

Implementation Plans

*

79

80

81

82

85

86

87

88

89

90

93

I

in
-

Ila Bend Power Generation Station
November,2000 Table 8- 1 -2

Air Quality Permit Application
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TABLE 8-1

GILA BEND POWER GENERATION STATIOI\
REGULATORY APPLICABILITY ANALYSIS

SUMMARY (I)

Regulatory
Citation

Regulatory Title Applicable
Non-

Applicable
95 Mandatory Patent Licenses *

Clean Air Aet Federal

Title I New Source Review *(6)

Title 11 Mobile Sources *(6)

Title III Hazardous Air Pollutants Program *(6)

*(6)Title W Acid Deposition Control

Title V Operating Permit Program *(6)

Title VI Stratospheric Ozone Protection *(6)

Article Arizona Administrative Code - Title 18, Chapter 2

General (RI8-2-101 through R18-2-103) *

2 Ambient Air Quality Standards, Area Designations,
Classifications (R18-2-201 through R18-2-220)

*

3 Permits and Permit Revisions (R18-2-301 through R18-2-333) *

4 Permit Requirements for New Major Sources and Major

Modifications to Existing Sources (R18-2401 through R18-2_411)
*

5 General Permits (R18-2-501 through R18-2-525) *

6 Emissions &on Existing and New Nonpoint Sources (R18-2-601
through R18-2-610)

*

7 Existing Stationary Source Performance Standards (R18-2-710) *

8 Emissions from Mobile Sources (R18-2-801 through R18-2-805) *

9 New Source Performance Standards (RI8-2-901) *

10 Motor Vehicles: Inspections and Malntenance (Rl8-2-1001
through Rl8-2- 1031 )

*

11 Federal Hazardous Air Pollutants (R18-2-1101 through R18-2-1102) *

14 Conformity Determinations (R18-2-1401 through R18-2-1438) *

Rule Arizona State Implementation Plan (SIP) m

1

' eNa Bend Power Generation Station

November, 2000 Table 8-1-3
Air Quality Permit Application
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25

»

MS)

Regulatory
Citation

Regulatory Title Applicable
Non-

Applicable

1 Emission Required: Policy, Legal Authority *(8)

2 Definitions *Wt

3 Air Pollution Prohibited *(8)

220 Permits to Operate 4(8)

20 Permits Required 4(8)

21 Permit Conditions *in

23 Permit Classes *(8)

24 Installation Permit Fees *(8)

TABLE 8-1

GILA BEND POWER GENERATION STATION
REGULATORY APPLICABILITY ANALYSIS

SUMMARY (I)

Emissions Test Methods/Annual Operating Permit Fees and
Procedures

*(8)

26 Portable Equipment *(8)

27 Performance Tests *(a)

28 Permit Fees *(B)

30 Visible Emissions *(8)

31 Emissions of Particulate Matter *ow

32 Odors and Gaseous Emlssions *(8)

33 Storage and Handling of Petroleum Products 4(8)

34 Organic Solvents *in

35 Incinerators *(l)

Regulation IV Production of Records: Monitoring, Testing, and Sampling
Facilities

4(8)

Regulation V Unlawful Open Burning *(B)

Regulation VI Violations *(8)

Regulation VII Ambient Air Quality Standards 448)

Regulation Validity and Operation MS)

'!Na Bend Power Generation Station
November, 2000 Table 8-1-4

Air Quality Permit Application
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TABLE 8-1

GILA BEND POWER GENERATION STATION
REGULATORY APPLICABILITY ANALYSIS

SUMMARY (I)

Regulatory
Citation

Regulator; Title Applicable
Non-

Applicable

VIII

Rule Maricopa County

100 General Provisions and Definitions *

110 Violations *(9)

120 Conditional Orders *

200 Permit Requirements *

210 Title V Permit Provisions *

220 Non-Title V Permit Provisions *

230 General Permits *

Permits for New MajorSources and Major Modifications to
Existing Maj or Sources

#

241 Permits for New Sources and Modifications to Existing Sources *

245 Continuous Source Emission Monitoring »=

270 Performance Tests *

280 Fees *

300 Visible Emissions *

310 Open Fugitive Dust Sources *

311 Particulate Matter from Process Industries *

312 Abrasive Blasting *

313 Incinerators *

314 Open Outdoor Fires *

315 Spray Coating Operations *

316 Nonmetallic Mineral Mining and Processing *

317 Medical Waste Incinerators *

318 *Approval of Residential Woodburning DevicesApproval of Residential Woodburning Devices *

240Iv

Ila Bend Power Generation Station
November, 2000 Table 8- 1 -5

Air Quality Permit Application
Addendum No. 2
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336

338

*

TABLE 8-1

GILA BEND POWER GENERATION STATION
REGULATORY APPLICABILITY ANALYSIS

SUMMARY (I)

Regulatory
Citation

Regulatory Title Applicable
Non-

Applicable

320 Odors and Gaseous Air Contaminants *

321 Municipal Solid Waste Landfills *

330 Volatile Organic Compounds *

331 Solvent Cleaning 4

332 Perchloroethylene Dry Cleaning *

333 Petroleum Solvent Dry Cleaning *

334 Rubber Spots Ball Manufacturing *

335 Architectural Coatings *

Surface Coating Operations *

I 337 Graphic Arts *

Semiconductor Manufacturing *

339 Vegetable Oil Extraction Processes *

340 Cutback and Ernulsified Asphalt »=

341 Metal Casing *

342 Coating Wood Furniture and Fixtures *

343 Commercial Bread Bakeries *

344 Automotive Windshield Washer Fluid *

345 Vehicle Refinishing *

346 Coating Wood Millwork *

350 Storage of Organic Liquids at Bulk Plants and Terminals *

351 Loading of Organic Liquids *

352 Gasoline Delivery Vessels *

353

360

Transfer of Gasoline into Stationary Storage Dispensing Tanks *

New Source Performance Standards (Section 300 Subparts Da,
Dc and GG)

4

.Na Bend Power Generation Station
November, 2000 Table 8-1-6
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TABLE 8-1

GILA BEND POWER GENERATION STATION
REGULATORY APPLICABILITY ANALYSIS

SUMMARY (1)

Regulatory
Citation

Regulatory Title Applicable
Non-

Applicable

370 Federal Hazardous Air Pollutant Program (Section 300 as 301 .1
and 301 .8)

*

371 Acid Rain (Section 301) *

400 Procedure Before the Hearing Board *(10}

500 Attalnment Area Classification *

510 Air Quality Standards *

600 Emergency Episodes *

Notes

1.

2.

3.

4.

Only the substantive regulations that impose specific requirements on the facility are identified as applicable.
CFR - Code of Federal Regulations, July 1996.
The New Source Performance Standards (NSPS) of 40 CFR Part 60 are incorporated by reference in Maricopa County Rule 360.
The National Emission Standards for Hazardous Air Pollutants (NFSHAPs) in 40 CFR Part 61 are incorporated by reference in
Maricopa County Rule 370.
This minimum requirements rule applies to states not to individual sources. Individual sources are subject to Maricopa County
Rules 200 and 210. .
These provisions are shown as non-applicable because they mainly provide the statutory authority for the state and county air
quality programs and do not impose specific requirements on the facility. The facility's daily operation will be governed by the
provisions in the Maricopa County air quality regulations.
Only the Maricopa County rules in the December 1996 SIP that are not codified in the current Maricopa County air quality rules
are presented here.
This provision is shown as non-applicable because it is obsolete and has been superseded by the current Maricopa County air
quality rules which are at least as stringent as this provision.
This provision is shown as non-applicable because it is administrative in nature and merely specifies the classification of
violations of the County mies.

10. This provision is shown as non-applicable because it is administrative in nature and merely sets out the procedures before the
hearing board.

\

Gila Bend Power Generation Station
November, 2000 .

9.

8.

7.

5.

6.

Table 8-1 -7
Air Quality Permit Application
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ATTACHMENT 2



"1-
INDUSTRIAL POWER TECHNOLOGY

November 13, 2000

Ms. Elena Gorelik
Air Quality Division
Maricopa County Environmental Services Department
1001 North Central Avenue. Suite 200
Phoenix. AZ 85004-194°

R E :  G i l a  B e n d  P o w e r  P a r t n e r s ,  L . L . C .  N O t  r e d u c t i o n  s y s t e m

Dear Elena:

Gila Bend Power Partners. L.L.C. is committed to meeting a 2.5 ppm NO, emissions level for
the Gila Bend Power Project and will include this specification in our request for proposal for
our EPC Contractor as well as any equipment specification we may affect NOt emission levels.

I n  r e s p o n s e  t o  t h e  A Q D  r e q u e s t  f o r  r n a n u f a c t u r e r l s  a s s u r a n c e s  t h a t  t h e  G i l a  B e n d  P o w e r

P r o j e c t  c a n  m e e t  t h e  2 . 5  p p m  N O \  l i m i t s ,  p l e a s e  a c c e p t  t h e  a t t a c h e d  l e t t e r  t o  T h o m  S h e l t o n ,  o f

o u r  o f f i c e .  f r o m  A n n  E n g l i s h .  P . E . .  F o s t e r  W h e e l e r  E n e r g y  I n t e r n a t i o n a l  r e g a r d i n g  t h e i r  a b i l i t y

t o  p r o v i d e  a n  S C R  C a t a l y s t  s y s t e m  w h i c h  w i l l  m e e t  o r  e x c e e d  t h e  T 5  p p m  N O t  l e v e l .

F o s t e r  W h e e l e r  i s  o n l y  o n e  o f  s e v e r a l  m a n u f a c t u r e r s  w h o  c a n  p r o v i d e  t h e  N O x  r e d u c t i o n

s y s t e m s  u t i l i z i n g  p r e c i o u s  m e t a l s  c a t a l y s t  f r o m  s u p p l i e r s  s u c h  a s  C o r m a t e c h ,  E n g l e h a r d .

H i t a c h i - Z o s e n  o r  I I I .  s o m e  o f  w h o m  a l s o  m a n u f a c t u r e  c o m p l e t e  S C R  s y s t e m s .

I f v o u  h a v e  a n y  q u e s t i o n s  r e g a r d i n g  t h e  c o n t r o l  s y s t e m s  w e ' v e  p r o p o s e d  o r  a n y  s u b j e c t  r e l a t e d

t o  t h e  G i l a  B e n d  P o w e r  P a r t n e r s  L . L . C .  p r o j e c t .  p l e a s e  d o n ' t  h e s i t a t e  t o  c a l l  m e  a t  ( 7 0 7 )  5 2 8 -

8 9 0 0 .

Sincerely,

61 L5@@%@%:>

R o b e r t  C .  W a l t h e r .  P . E .

P r e s i d e n t

Enclosurel FWC Fax letter

cc: Gary Bacon, MPI w/enclosures
Jae Chang, MPI

2227 Capricorn Way I Suite 101 • Santa Rosa, CA 95407 • TEL 707/528-8900 I FAX 707/528-8901



FAX TRANSMISSION
FOSTER WHEELER ENERGY INTERNATIONAL

Suite 20B-11339 224th Street
Maple Ridge.B.C. V2X 5K4

504-463-8951
Fax: 604-463-8952 Emmi! : ann_english@fvvc.com

To: Thom Shelton

Fax #z 707 528 890 l

From: Ann English

Subject: NOx Emissions

Date:

Pages:

November 9, 2000

1, including this cover sheet.

COMMENTS :

Confirming our conversation of yesterday, regarding NOx emissions from HRSG's with UFA
natural gas tired turbines , Foster Wheeler advises the following:

A NOt level of 2.5 ppm @ 15% OF is acheivable providing that the incoming NOx level from
the gas turbine is reasonable and enough space considerations (as well as performance impact to
the HRSG ) are allowed for the SCR catalyst system.

We hope this information is useful to you and look forward to a successful outcome to your
project that may include further involvement by Foster Wheeler.

Sincerely,

Ann English, P.Eng.,
Foster Wheeler District Manager, Pacific Northwest

cc.Rob Dueck - FWL
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NEPC6

Nat iona l E n e r g y
P r o d u c t io n  C o r p o r a t io n
71837 North Creek Parks.
Bothell, WA 9807 1
USA

Tel: (425) 415-3000
Fax: (425) 475-3095

VIA UPS (Next Day)

November 10, 2000

Mr. Robert C. Walther
Gila Bend Power Partners, L.L.C.
2227 Capricorn Way, suite 101
Santa Rosa, CA 95407

SUBJECT: SCR Information for Gila Bend Project

Dear Bob:

Per your request, attached is information on Engelhard NOx Reduction Catalysts SCR
technology. I trust Foster Wheeler's Ann English was of help to you and Tom. Please
let me know is there is anything else you need on this subj et.

Very truly yours,
f`

Donald D. Clasen
Director, Business Development

cc: S.L. Daniels
J.M. Kather
A.C. Slovic

h:\proposals\2000projs\E000526\admin\RCW ltd ll l000.doc
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Unsurpassed SCR
catalyst technology
In today's era of environmental sensitivity, industry's
search for effective and environmentally acceptable air
pollution control technologies is never-ending. In the
case of NOx, selective catalytic reduction (SCR) has
been the most effective method of controlling emissions
in many applications since the mid-1970s. SCR has
been proven to reduce NOx by up to 90 percent or more.
significantly better results than can be achieved by
competing technologies.

Engelhard has been involved in developing SCR
technology longer than anyone else in the industry. In
fact, we invented SCR and obtained the first patents for
this technology in 1957. Today, as a world leader in
catalyst technology for emissions control, Engelhard
continues to advance the state-of-the-art in SCR.

Either anhydrous (compressed gas) or aqueous (water
solution) NH3 may be used for this process.

SCR catalysts operate within certain temperature limits .
depending upon the catalyst formulation. For a typical
SCR catalyst, the temperature needs to be approximately
600 F in order to achieve high levels of NOx conversion
and low NH: slip levels (after the catalyst) (Figure 1).

Figure 1 illustrates NOx conversion and NH3 slip as a
function of temperature for a generic SCR catalyst.

100

Our newest family of SCR catalysts demonstrates this
leadership. ZNX'" catalysts allow operation at higher temp-
eratures and reduce disposal concerns due to a unique
composition which is free of heavy metals. Our VNX"'
catalysts are based upon the broadly used, costeffective
vanadium/titania (V/Ti) formulation. Both catalyst families are
developed, and manufactured in the United States with
worldwide sales, engineering, technical and field support.

80

The fundamentals of the
SCR system

20

S`
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44
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20 10Engelhard SCR catalysts promote the reduction of NOx
emissions (oxides of nitrogen, principally nitrogen
oxide...NO, and nitrogen dioxide...NO2) with added
ammonia (NH ) in exhaust streams which have excess
oxygen (OF). the basic chemical reactions in this process
are as follows:

o
400 500 sao 700 .

TEMPERATURE (°F)
800

Ono + 4tH, + of - 4n2 + 6H20

2no2 + 4tH, + OF 3n2 + eH2o
FIGURE 1

In SCR, ammonia (NH3) is added to an exhaust stream
and reacted with NOt in the SCR catalyst to produce
nitrogen (N2) and water (H2O). This application is
demonstrated schematically by the diagram below.

SCR Cata\yst

Exhaust
>

No
H,o

NOt

Oz

h
»
>
>
>
>
>

NH, + NOx + o,

NH,

8
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SCR Applications

Generator

Air or

Gas
Turbine

/ \

v

Duct
Burner

*

NH,
Injection
Grid

A * v A

l
l

*

SCR
Catalyst
v A * I

Exhaust

Controller

Ammonia Tank

For gas turbine applications FIGURE 2

Engelhard SCR catalysts are available for gas turbine
cogeneration and combined cycle installations. Our newly
developed ZNX catalyst is available for simple cycle gas
turbine applications which require higher catalyst operating
temperatures. A typical gas turbine SCR system schematic is
outlined in Figure 2.

SCR Catalytic
Converter

Mixer Exhaust

>

•

NH
Injection Grid

+
. l

Stack

-»
->
-0-

Engine

NOx Analyzer I NH, Tank

Electronic
Control Unit

Boiler SCR
Catalyst

FIGURE 4

t

Air or
Flue Gas

Recriprocating engine applications
Engelhard SCR technology is applicable to the emission control
needs of stationary reciprocating engines - including both
spark-ignited and diesel. Fuels for these engines can include
natural gas, diesel oil, and heavier fuel oil, A typical engine
SCR system schematic is shown in Figure 4.

Controller

1

-

Ammonia Tank

FIGURE 3

For boiler and heater applications
Our SCR catalysts are also available for a range of industrial
and utility boilers and heaters which use natural gas, distillate
oil, and coal fuels. A typical boiler SCR system schematic is
presented in Figure 3.

Other industrial applications

s

HUH

I

SCR catalysts are available for a variety of other
stationary source emission control applications. If you
have a need to control NOx emissions from an industrial
source, Engelhard application engineers can help you
find the right solution.

r
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The CeramichoneyCbrribfSupport has outstanding--
physical propertiesjfhisprovides for the design of very
thinwalls inthe honeycomb to reduce exhaust gas flow
pressure loss. Additionally, higher cell densities (smaller
cell pitch) than previously available for SCR helps to
reduce catalyst volume, .

The catalytic coating'i§2tormulated to provide optimum
catalyst activity without sacrifice for mechanical strength.
Maximum NOx reduction activity is achieved vqhile .
reducingthe undesired side reactions of NH, and SON
oxidation.

In addition, the catalyst can be recycled, reducing
replacement costs.

VNX: a proven SCR performer

The VNX catalysts use a highly active vanadium/titania
catalytic coating on ceramic honeycomb structures. The
honeycomb catalysts are available in a range of cell
sizes to facilitate optimum catalyst design to meet indi-
vidual application requirements. Consult the enclosed
data sheets for details.

The VNX family of SCR catalysts is based upon vanadium/
Titania as the principle catalytic material. Vanadiaftitania
SCR catalysts are used in numerous NOx reduction
applications, and have been successfully demonstrated
in reciprocating engines, gas turbines, and utility/
industrial boilers.

The product of more than a decade of research and de
velopment, ZNX catalysts deliver reliable NOx reduction
at temperatures in excess of 1,000°F, making them
suitable for higher~temperature engines which otherwise
could not use SCR catalysts.

The new honeycomb catalysts rely upon zeolitic mat-
erials rather thanheavymetals tor their catalytic activity.
Engelhard zeolites are alumina silicates that are special
processed to enhance their catalytic properties. Disposa
concerns are reduced with ZNX catalysts because of the
absence of heavy metals.

This new technology is based upon decades of Engelhai
experience and expertise with zeolite catalysts, which
have been used extensively in the petroleum industry for
many years. Consult the enclosed data sheets for details

ZNX: a new generation of
SCR technology
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• Broad range of honeycomb cell
densities (Pitch)

• Reduced catalyst volume (catalytic reactor size, weight, and cost) with
higher cell densities

• Optimized catalyst design to meet performance and pressure loss
performance requirements

¢ Developed and manufactured in the
U.S. with worldwide sales, engineer-
ing, technical and field support.

• Maximum responsiveness to customer/owner needs

• Composite catalyst
- Catalytic coating can be removed

for recycle

• Reduces price of refacement catalyst with recycled ceramic substrate

¢ Catalyst stores \ass NH, on V/Ti or
zeolite

• Improves NH, control response for start-up/shudown and transient
responses

• Most thoroughly proven SCR
catalyst type

• Proven catalyst performance with 10-15 years of operation
- Reciprocating engines
- Gas turbines
- Industrial boilers/heaters
- Utility boilers

• Composite catalyst
- At least 80% less vanadium

than typical vanadium based
SCR catalyst

• Reduces disposal concerns via lower vanadium content of catalyst

• High temperature stability

•

• Operation at temperatures several hundred degrees (F) higher than
vanadium/titania catalyst
Catalyst not damaged by thermal upset conditions

• No heavy metals • Catalyst disposal concerns are minimized
• Catalyst handling concerns are minimized

• Low NH, slip characteristics » Higher NOx conversion possible with specified NH, slip levels
• Design of NH, mixing system less critical

• Composite catalyst, catalytic coating
bonded to ceramic honeycomb
- Catalytic coating optimized for

SCR activity
- Ceramic substrate optimized for

strength with thin walls and out-
standing thermal shock resistance

• Excellent NOx activity and low NH, slip
• Minimizes undesirable side reactions of SO, oxidation and NH, oxidation
• Less catalyst volume with higher cell densities
• Low pressure loss with thin walls
• No limitation on thermal cycle
• Excellent resistance to mechanicavacoustical vibrations

VNX

ZNX

Features and Benefits

• :-

VNX
and
ZNX



Automobiles
Gasoline TWC TWC OX TWC, OX

Diesel OX OX DPF

Off Road Vehicles
LPG Gasoline TWC TWC, Ox TWC, OX

Diesel OX ox DPF

Gas Turbines SCR OX OX

Boilers SCR OX OX

Stationary Engines
Spark SCRNSCR NSCR, OX OX

Diesel SCR OX OX DPF

Process Industries SCFNSCFI OX OX

NOx CO uH/voc

Engineering and technical support
responsive to your needs

The catalyst experts

Engelhard's engineering and technical support staff
provides a full range of services - from project con~
caption, design and installation of an entire SCR system
to simply providing SCR catalysts. Our sales/application
engineers provide quotations focused on meeting
customers' technical and commercial requirements.

Project engineers work closely with customers to address
all design issues and have at their disposal sophisticated
CAD/CAM and proprietary catalyst design programs. Field
service engineers manage all phases of erection and
start-up and are always available lot questions during
operation of an Engelhard SCR system. And, our
research and development staff works side-by-side with
customer engineering groups to create improved catalyst
designs as part of our continuing effort to improve the
state-of-the-art in SCR catalyst technology.

Engelhard's high quality catalyst products are relied
upon in a wide range of industries including chemical,
petrochemical, petroleum refining, food, power
generation, automotive and mining. Many of our
innovative, proprietary technological developments are
patent-protected. Engelhard is a leading supplier of:

Petroleum catalysts for the petroleum refining and
petrochemical markets, including those used in fluid
catalytic cracking (FCC), high-octane reforming, crude
upgrading and production of synthetics.

- Chemical catalysts.base- and precious-metal
proprietary catalysts tor the chemical, pharmaceutical,
petroleum, edible oils and detergent industries.

- Environmental catalysts for the control of air-polluting
exhaust emissions from on- and off-road vehicles, pole
generators, and industrial plants. Engelhard's broad line
of environmental catalysts technologies are displayed
below.

Put our knowledge and expertise to work controlling your
gas turbine, boiler, stationary engine emissions or other
industrial exhausts. For more information on what ZNX
and VNX catalyst families can do for your operation,
please contact us at the location listed on the back of this
brochure.

Particulate

Legend
TWC: Three-Way-Conversion Catalyst
OX: Oxidation Catalyst
SCR; Selective Catalytic Reduction Catalyst
NSCR: Non-Selective Catalytic Reduction Catalyst
DPF: Diesel Particulate Filter
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ZNXWSCR Catalysts
PerformanceOver a decade of research and development has

resulted in the formulation of the Engelhard ZNX catalyst.
ZNX catalysts use zeolites as the principle catalytic mate~
rial. The technology for these catalysts is based upon
Engelhard's world-leading experience and expertise with
zeolite catalysts.

ZNX catalysts feature composite honeycomb configu-
rations which use highly active zeolite catalytic coatings on
ceramic structures. ZNX catalysts do not contain heavy
metals, eliminating disposal concerns.

U NH3 reacts with Not to form nitrogen and water

D NO_ conversion increases with NH3 injection

D With 0.9:1.0 NH3:NO_ ratio 90% NO_ conversion
and low NH3 slip from 600 to 1125°F (Figure 1)

Cl At 800°F, NO_ conversion up to nearly 100% can
be achieved with low NH3 slip (Figure 3)

Materials of Construction 100% 50%

D Zeolitic catalyst materials

E] Does not contain heavy metals
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For additional information contact:
Engelhard Corporation, Environmental Catalysts Group, 101 Wood Avenue, roselin, NJ 08830-0770

Telephone: (908) 205-6634 Fax: (908) 205-6146 » Telex: 219984

Technical rntormatron and data regarding me composmon, properties. of use at the products described harem :S believed to be reltabte However, no representation
or warranty as made with respect thereto except as made by Engelhard in witting at the time at sale. Engelhard Corporation cannot assume responsrbthty for

any patent abilIty which may arise tram the use of any product in a process, manner or formula not designed by Engelhard.

Eoesaa Bev 2/91 ExCEPNQNAL TECHNOLOGIES M991 Engelhard Corporal"



4

NO. Conversion

NH, Slip

I Iv l I

11

I

NO, Conversion

I I
NH, SlipV'

- _

*

X SCR CatalystsTM

Engelhard's VNX family of SCR catalysts is based
upon vanadium/titania as the principle catalytic material.
Vanadia/titania SCR catalysts are used in numerous NOt
reduction applications, and have been successfully dem-
onstrated in reciprocating engine, gas turbine and utility/
industrial boiler applications.

Performance
CI NH3 reacts with NO_ to form nitrogen and rate'

D NOt conversion increases with NH3 injection

D With 0.9:1 .0 NH3:NO_ ratio 90% NO_ conversion
and low NH; slip from 575 to 700°F (Figure 1)

D Higher operating temperatures decrease NH3
slip, but increase NH3 consumption (Figures 2
and 3)

Engelhard VNX catalysts feature composite honey-
comb configurations which use highly active vanadial
Titania catalytic coatings on ceramic structures. The
honeycomb structures are available in a range of cell sizes
to facilitate catalyst designs which meet individual appli-
cation requirements.
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For additional information contact:
Engelhard Corporation, Environmental Catalysts Group, 101 Wood Avenue, roselin, NJ 08830-0770

Telephone; (908) 205-6634 » Fax: (908) 205-6146 - Telex: 219984

Technical lnlormauon and data regarding the composition_ properties. or use or the products described herein is believed tobe refable. However, no repreSerllalnon
or warranty l$ made with respect thereto except as made by Engelhard in wrong at the lame of sale. Engelhard Corporation cannot assume responslbllny lot

any patent llablhly which may arise from the use al any product in a process, manner or formula mol designed by Engelhard

EC-6337 Rev 2/91 EXCEP77ONAL TEC/-/NOLOG/ES 01991 Engelhard Corpora
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CATALYTIC CONTROL OF EMISSIONS FROM STATIONARY
SOURCES

by Wilson Chu
Presented by Lee Marino

Johnson Matthey
Environmental Products

Catalytic Systems Division
Wayne, PA 19087-1880

Volatile organic compounds (VOC's). oxides of nitrogen (NO). and UV light combine in the atmosphere to form ozone (or
photochemical smog) which is harmful to humans. vegetation, and industrial products like rubber. Asa result, the U.S. EPA
since 1970 through a series of mandates regulated and enforced by each state. have controlled the emissions of VOC's and
NO f rom stationary sources. In addition, the states also control emissions of carbon monoxide (CO) in a similar manner.
Since the sources of these air pollutants in South America is similar to those of the United States. the methods for controlling
these emissions will likely be the same.

The technologies available for the control of these emissions are numerous, including various techniques of adsorption,
condensation, incineration. combustion modifications, and catalytic processes. This paper will explain why the catalytic
option may be the most cost effective and the most technically superior for certain applications. Catalytic performanceand
specific case studies will be discussed.

Introduction

The Clean Air Act of 1970 established the National Ambient
Air Quality Standards (NAAQS), which clearly defined the
requirements for the control of the following criteria air pol-
lutants:

nonattainment areas. And, the EPA has set specific compli-
ance dates for each state in ozone nonattainment to achieve
ozone reductions to meet the target ozone level of 0. 12 ppm.

Ozone (atmospheric)
Nitrogen Oxides
Lead
Carbon Monoxide
Sulfur Oxides
PM-10 (particulate matter less than 10
microns)

To achieve ozone reductions, the states have developed strat-
egies for controlling emissions of VOC and NO from station-
ary sources. Since Carbon monoxide is also emitted by some
of the same sources, simultaneous control of CO is do re-
quired in certain locations.. The strategies for reducing these
emissions involve specific regulations of equipment that emit
these air pollutants. Through a series of permitting proce-
dures (permit to construct and permit to operate) the states
have set limits for the emission of these air pollutants which
the owner/operators of the equipment must comply or pay a
penalty.

VQC EmissiQn Sources

To reduce the ambient levels of lead, nitrogen oxides, PM-
10, and to some degree carbon monoxide. the EPA employed
a national strategy of controlling mobile source emissions such
as from automobiles. As a result, the control of these emis-
sions have been very effective. What proved to be the most
difficult of the criteria pollutants to control has been and con-
tinues to be ozone. Because atmospheric ozone is a product
formed by the reaction of volatile organic compounds, NOT,
and UV light, the balance of these reactants and their trans-
port in specific regions of the country is Mum. For example,
localized areas of higher levels of ozone versus areas of lower
level have been found to exist in and around Me major metro-
politan areas.

Volatile organic compounds are emitted by equipment used
in a variety of manufacturing process industries, including:

The areas of high ozone levelshave been designated as ozone

- Chemical and Petrochemical
- Metal Coating and Decorating
- Can, Coil, and Film Coating
MeW and Products Finishing

- Printing and Converting
- Paints and Paint Spray
- Phannaccuticals
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- Resins/Plastics/Rubber
- Wood/Paper/Fiber
- Soil Remediation
- Coffee Roasting
- Bakeries
- Hospital Sterilization
- Electronics

occur in less than G.05 seconds and at typical temperaturesof
only 500°F to 700°E The result is a dramaticsavings in fuel
usage and smaller, more compact equipment. [ see Tables 1
and 2 ]

Catalytic vs. 'lhcrmul

Operating Temperatures for 95% DRE

Formaldehyde

Benzene

Aeetcne

Meihykrw Chlclide

Catalytic

3 7 5 1

4257

630'F

830'F

lnemal

l400"F

1390'F

1400*

14U(]"'F

The types of organic emissions can be, for example, ketenes,
xylenes, toluene, and phenols from automotive paint spray
operations. VOC's can include ethanol and acetaldehyde from
bread balding, or formaldehyde, phenols. and phthalates from
a resin plant. Hospital sterilizers will emit ethylene oxide.
Petrochemical plants will emit a variety of aromatic and ali-
phatic hydrocarbons. Chlorinated hydrocarbons utilized in
the manufacture of pharmaceuticals or as solvents in wood
furniture manufacturing can be emitted. These are just a few
of the examples of the processes where VOC's are emitted.

Table l

In order to reduce these VOC emissions, they must be cap~
tired in the manufacturing process and vented through a static.
Depending on the nature and value of the VOC, the VOCls
are either captured for reuse or sale or they are destroyed. A
variety of VOC capturing techniques, including carbon ad-
sorption and condensation can be used. To destroy the VOC's,
the most practical and time proven technique is incineration.

Catalytic vs. Thermal

Residence 17me far 95% DRE

Fofl11ald¢hydg
Benzene

Acetone

Methylene Chloride

Catalytic

.as sec.

.m sec.

. Ia sec.

.as sec.

Thermal

1 sec.

1 sec

t sec.

1 sec.

Table 2

HQW mm Catalytic Qxidatiun of vOC's WQrk"

The method of incineration involves the oxidation of the
VOC's as elevated temperatures, thus convening the VOC's
t o  c a r b o n  d i o x i d e  ( C O N )  a n d  w a t e r  d i p ) .  W h e n  t h e  V O C ' s

are oxidized in a combustion chamber or across a burner, the
process is referred to as thermal incineration. The typical
temperatures required to achieve combustion of the VOC's
are in the l400'F to l800°F range. The thermal incinerator
combustion zone must be sufficiently large to cause the VOCs
to be at the elevated temperatures for typically 0.5 to 2.0
seconds. [see Figure 1 ]

A catalytic incinerator comprises the following basic pans:

Thermal Recuperative Incineration

Blower
Burner _
Combustion Chamber
VOC Catalyst
Temperature Controller

E:i\l.|§8 S¢ldt

H-¢=====»~~w

Figure 1

The blower brings tire exhaust fumes into the catalytic incin-
erator, where the burner preheats the gas to the operating tem-
perature. Thermocouples monitor the temperature, and a tem-
perature controller maintains the temperature. The preheated
gas is then passed across the VOC catalyst, where the VOC's
are combusted. Since the oxidation of the VOC's will pro-
duce additional heat (exotherm), The controller also shuts down
the unit if an over-temperature condition is observed. in most
equipment, the extra beat. which is free, is passed through a
heat exchanger which utilizes the excess heat to heat the in-
coming fumes. The result is additional fuel savings. [ see
Figure 2 ]

A technology that is similar to thermal incineration, but of-
fering significant economical advantages is catalytic incin-
eration (do referred to as catalytic oxidation). In catalytic
oxidation, catalysts are inserted into the combustion cham-
ber to accelerate the oxidation reaction thus speeding up the
conversion of the VOC's to COL and HO. The reactions will

Proms:
U n u m 9

Page 2
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As the gas steam is heated up, the first point at which con-
version of the VOC's take place is referred w as the kins:1i§
limiter! erinn. As the temperature is further increased, the
VOC begins to convert in the lien: nil' region. As the conver-
sion is maximized at even higher temperatures. the conver-
sion reaches the mass lpnsfer limited region. This last re-
gion is where the catalyst is designed to operate.

Figure 2 [Figure 5 ] shows how formaldehyde, benzene. acetone. and
methylene chloride lights off across VOC Oxidation catalyst.

Catalyst Design

Oxidation d: Forma/dehyae, Benzene. Acetone
Ana MeVvylene Chloride

The key component in any catalytic incinerator is the cata-
lyst. The catalyst is composed of PGM (platinum group met-
als) coated onto a high surface area alumina coating which is
adhered to a substrate support structure. The substrate can be
metal monolith (honeycomb), ceramic monolith (honeycomb),
or ceramic pellets. The precious metals are applied in such a
manner as to provide as many active reaction sites as possible
in a stable configuration to insure high performance and long
l ife. [see Figure 3 ]
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Catalyst Composition Schematic Figure 5

n u m

When designing the catalyst, several variables must be con-
sidered. These fairly simple but important factors are shown
in [Table 3 1.

Mosu-

Figure 3

Catalvst Tech nologv

Catalyst Design Factors

I Application/Process

I Exhaust Gas = Composition (VOCe. O., H,O)
Ftowrate

Temperature
Pressure

Catalyst Contaminants

Required Destruction Elticiency

Pressure Drop Constraints

Maintenance Interval

ourauamy

To properly destroy or convert the air pollutants across the
catalyst, the catalyst must be designed to meet the specific
needs of the application. The temperature at which combus-
tion of the VOC's take place across the catalyst is called the
light off temperature. [Figure 4 ], is a generic light-off curve
showing how a VOC is convened across a catalyst.

Table 3

These factors coupled with a catalyst supplier's field experi-
ence will allow the catalyst supplier m accurately design the
catalytic system to meet guaranteed performance.

Catalyst Design

Generic L/gM-Off Cum
lm

1 1
M-1 lrld~

Lour8
E

an

t o

20

o
Jan

: E u  Ia
lklqtal

au-uulv
Urlll¢

I I
:no Sm

no lcmclul
lm

m

Since by definition, a catalyst speeds up a reaction bu: re-
mainsunchanged itself, the catalyst should last forever. Theo-
retically this may be the, however in actual practice, harmful
contaminants in the exhaust gas stream will deactivate the
catalyst over time. Also, if the catalyst is subjected to an
over-temperaturecondition, it's life will be shortened. There-
fore. it is important to understand the type of catalyst con-
taminants, modes of catalyst failure, techniques to evaluate
the catalyst, how to rejuvenate the catalyst, and how to prc-
vent deactivation of the catalyst.

Figure 4

r
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Catalyst contaminants - Heavy and base metals can
deactivate the catalyst. 'These include: lead, nickel,
iron, arsenic, phosphorous, silicon, chrome. sulfur,
zinc. tin, alimony, copper, and mercury. High
molecular weight organic material, dust and particu-
lates can mask the catalyst. but these can usually be
waved or physically removed from the catalyst

Thermal Cleaning - Elevated temperatures can
oxidize residual organic materials adhered to
the catalyst

Phvsical Cleaning - Air blow off or vacuum-
ing to remove dust and debris

Modes of catalyst deactivation - Catalyst can be ir-
reversibly deactivated orpoisoned when it reacts with
a contaminant to form a new compound.

Fhemirtn1/Water Washing - Mild caustic or mild
acid solutions or demonized water can remove
masking agents and reduce poison concentra-
Lions on the catalyst [ see Figure 6 ]When the catalyst is overheated, it becomes irrevers-

ibly U;;[mal_l_y deactivated. The result is loss in mi-
croscopic catalyst surface area or sintering of the
precious metals.

Chemical Washing

in

£~so
Certain contaminants like silicone. for example, will
react over the catalyst to form CO, HO, and Sioux
(silicon dioxide). The CON and H0 are harmless,
but the Sio will m35_k the catalyst, covering the re-
action sites. Masked catalyst can usually be washed
to recover catalyst activity. o

Twovwm

When debris or particulate matter accumulate on the
catalyst, this is referred to as plugging. Plugging
can be easily alleviated through air blow off, vacu-
uming, or other means of physical cleaning.

Figure 6

C Catalyst Evaluation - To determine the type and de-
gree of catalyst deactivation, a complement of ana-
lytical techniques are used, which are summarized
as follows:

Monitoring Catalyst Performance - To ensure high
performance of the catalytic system, temperatures
before and after the catalyst must be monitored. 'This
will determine the heat rise (exotherm) across the
catalyst as an indicator of the amount of VOC enter-
ing the system.

VOC Solver Rig - Determine VOC light-off
characteristics

To determine the level of physical plugging of the
catalyst, pressure drop across the catalyst must be
monitored. This will indicate when physical clean-
ing is needed.

SCAT fsimulat¢d Catalyst Acnvitv Test) -
Determines catalytic activity under controlled
conditions

XRD (X-Rav Diffraction) - Measures crystal-
line phase of the catalyst support media

BEL
lynx

Measures the surface area of the cato

If performance of the catalyst observed (as shown
by a small exotherm relative to the VOC levels), then
ratalvst evaluation by the catalyst supplier must be
performed. This evaluation will determine the
amount and type of cleaning required. As a precau-
tionary measure, catalyst cores or coupons can be
placed on the catalyst bed and removed periodically
for lab evaluation.

Proven VOC Catalyst ApplicationsXRF (X-Rav Fluorqscenqel - Provides quanti-
tative elemental analysis of catalyst and con-
taminant composition

SEM fScannin2 Elccmmn Micmscopg) - Pun-
vides high magniticalion optical analysis

Catalyst Rejuvenation - Contaminated or deactivated
catalyst can be reactivated through the following
cleaning meMos:

Catalyst have been applied successfully to destroying VOC
emissions from a variety of sources for over 25 years and
continues to play a major role in reducing VOC and air toxic
emissions today. VOC catalysts have been demonstrated to
provide high destruction efficiencies and long life. To show
this, actual case histories of applications such as: printing/
convening, can coating, and chemical manufacturing are
shown in [ Tables 4, 5. and 6].

D.

B.

A.

Page 4
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Case I: Converting/Rumgravure

I Air Flow: 8170 SCFM

I VOC's: Bur yi Acetate

Xylene
Propancl
PropylAcelale

Both NO_ and CO an: criteria pollutants which the U.S. EPA
has mandatedmust be controlled. Both pollutants cause res-
piratory problems.

Cata lv t i c  Cont ro l  o f  CO and no,  Em iss ions
I wee Tempealure 650' F

I Design Elldciencyr 95% Convefslon

Start~Up Dale; 5/87

Status: Achieving grealef than
design conversion.

Figure 7 shows a family of catalyst products used to con-

trol these CO and NOx el ision sources.

Table 4
Cansc 2: Cam Coating I~lalmilics of Catalyst Products

NOt and CO Emissions

CMM#
To'

Aar vuvuuu
*°"""'°'" c=»-un-~». u s u - w

»4nl:AaaTalG. no-An-vm hm.n.n,o, o-:un

'I-<"B~l°lCE»\o-m Sway non man ra.Aa,o,c¢ O-zum

Gaiutm
Evan s o wvn_s
Uruiunéfquu Coo-am" a n

Air Flow: 6000 SCFM

Voc's Cellosolve

Butane
Xylene

inlet Temperature: 600" F

Design Elhdency: 96% Conversion

Start-Up Dale: 4/87

Slatust Catalyst replaced alter live
years at successful service

QW
O-$0

Table 5 Figure 7

Cause 3: Ch e m i c a l  M a n u f a c t u r i n g

I Air Flow:

l VOCls:

37,000 SCFM

Phenol
Acetone
Cymene

I Inlet Temperature: 650° F

l Design Efficiency: 95% Conversion

I Slam~Up Dale: 7/87

I Status: Achieving greater than
design ellicienqf

Table 6

Although high temperature thermal processes can convert CO
to CON. these are not as economical as catalytic processes.
The most acceptable and proven solution for controlling CO
emissions is oxidation catalyst. Oxidation catalysts are simi-
lar in composition and function as VOC catalyst. PGM (plating
num group metals) are applied to an oxide support that is
adhered to a substrate (either metallic or ceramic). Polluted
exhaust gases from the sources indicated above will gener-
ally be in the 500°F to 1000°F range. The oxidation of CO to
CON on oxidation catalyst can be achieved very readily at these
temperatures.

These applications are typical of similar applications around
Me world. The processes and emissions are similar.

no, and CO Emission Sources

The approach to NO emissions is either not to emit them in
the first place or to control them catalytically once they are
emitted. Since it's vinuatlly iMpossible for combustion sources
to emit zero NO_ emissions, there are a variety of methods for
minimizing NO emissions. These include: low NO_ bum-
ers, clean-burn engine modifications, water or steam injec-
tion for gas turbines. Although these combustion moditica-
tion techniques can be effective, they are limited in their abil-
ity to reduce the emissions of NO to very low levels. Thus,
the method of choice for providing the lowest NO emissions
is catalytic.

NO_ comprising principally NO (nitric oxide) and NOT (ni-
trogen dioxide) is emitted by combustion sources such as IC
engines. gas turbines, utility and industrial boilers, chemical
and process heaters. nitric acid manufacturing plants, some
chemical manufacturing plants, and incinerators. NO  i s
formed by the oxidation of ambient nitrogen (NO) or by the
oxidation of nitrogen in the fuel supply or chemical process.

The type of catalysts used to control the NO_ wi l l dependon
the type of equipment that is emitting the NOT. NO_ that is
emitted by nitric acid plants, for example, is controlled with
NO Abatement catalyst. NO that is emitted by lean-buming
(exhaust containing more than 1% O) sources such as gas
turbines, therrnd incinerators. chemical processes boilers, arid
IC engines are controlled with SCR (selective catalytic re-
duction) catalyst. NO_ emissions from IC Engines which are

Carbon monoxide (CO) is often emitted by the same sources
thatemit NO_. CO is also forted by the incomplete combus-
Lion of VOC's across a burner in thermal incinerators. CO is
formed from the incomplete combustion of the fuel or hydro-
carbon or from cold spots in the combustion zone of IC en-
gines. When gas turbines are equipped with water or steam
injection (to lower the NO_ emissions). the CO emissions are
increased dramatically.

Page 5
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rich-buming (exhaust containing less than 1% 01) will be
controlled with NSCR (non~selective catalytic reduction), also
known as 3-Way catalyst.

These reactions can only occur in this manner when the oxy-
gen content of the exhaust is controlled to less than 1% (typi-
cally about 0.5%). This is easily accomplished by attaching
art air/fuel ratio controller to the engine to regulate either the
air or the fuel [ see Figure 9].NG, Abatement Catztlvst for Nitric Acid Plants

NSCR Catalyst Sysxcm

Rich Burn Engines faith

to-an

I
l

'-"'|: I
r
Ffm-~l~'-v;;i~

._-.-._ .~
I

Mrs1 '"'i
I
L -

- Ono-quanov -nil
ll *ii to (i:
II L - :man-» funn!-

\ hi-an 811 Lhnln Sign

\ Ir--~==-.-
| \ a14»»¢ fun. Cami,

. J

Figure 9

In the manufacture of nitric acid, excess amounts of NO is
emitted by the process. To convert these NO_ emissions, NO
Abatement catalyst is used. Nitric acid tail gas exhaust usu-
ally contains about 1 to 2 % Oz' which must be removed prior
to removal of the NOT. Using a PGM (platinum group metal)
catalyst. a reluctant such as purge gas (containing mostly
hydrogen) or natural gas (methane) is introduced into the ex-
haust stream to first reduce the O: then the NO at normal
exhaust temperatures (approximately 700'F to 900'F). The
reductants are generally available on site as a by-product of
another process or they may be purchased. Because of the
extremely high exotherm caused by the OF reaction, NOt
Abatement catalyst is not recommended for gas streams con-
taining much more than 2% Oz content. For exhaust streams
with high Oz content, SCR catalyst is recommended.

[ Figure 10 ] shows an actual field installation of a gas engine
equipped with 3-Way catalyst.

This technology is proven in the field with several hundred
installations in service.

. \ .

J
g

1 ,alb INSCR or 3~wav Catalvst Technologv

3-Way catalyst for stationary engines operate in the same
manner as automotive catalyst. The active component are
PGM's (platinum group metals). The catalyst can convert
more than 98% of the NOt and CO. and most of the HC (hy-
drocarbon) emissions simultaneously.

[ Table 7 and Figure 8] show the simultaneous reactions Mat
occur over the catalyst.

Figure 10

NSCR (a-wayl
CATALYTIC REACTIONS

NSCR or 3-Way catalyst technology is proven in the held
with over 2,000 installation in service today.

SCR Catalystco 4> 1,-:02 ---> CON

NO 4 :nm ---> H20

HC + OF ---> CON 4 H20

NO! + CO ---> CON 4» NO
HC + M 20 - - ->  H2 4 coz

N01 4 HE - - -> H20 4 NO

Table 7
Typical 3-way Catalyst Performance

SCR catalysts are used to reduce NO_ from exhaust streams
containing a high amount of 02 (gas streams containing more
than 1% Oz). As the name implies, NO_ is selectively reduced
by reacting it with a reluctant, chiefly ammonia (NH,) across
a catalyst see [Figure 1 l]. The NH: reduces the NO and NO,
to harmless nitrogen and water.

nm swq c¢-vu~» Selective Catalytic Reduction of NOt

in, SCR Cauayuis

3 so
8

as

O""'*Ol 9-Q - nu,
OF-;>n,o

is 11.5 u s

a n u m

So¢a=lu» h a
M iv w-an

is
I
U

Fundamental Reactions:

ANO 4 gnu:  0 O7-~-  an,  4 6H,O

2r4o1 I 4NHJ | Or -  J N ,  I  s n , o

Figure l IFigure 8
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The SCR catalyst is comprised of non-precious metals or base
metals. These include vanadium, tungsten, Titania, silica, and
zeolites. These materials arc coated onto a substrate support
structure of mew honeycomb or ceramic honeycomb. The
majority of the SCR catalysts in use today operate in the600°F
to 800°F range. Conversions of over 95% can be achieved.
Ammonia is typically used at a 1:1 mole (or volume) ratio.
Some ammonia will pass through the process as unreached
ammonia, or "ammonia slip". The slip ammonia is usually
limited to less than 20 ppm and some cases to less than 5
ppm.

Johnson Matthew
SCR catalyst technology is a proven technology with over
400 Held installations in service today.

Cnnclnsinns;

Ozone - A complex chemical reaction of VOC's

and NOx (from industrial and mobile sources),

in the presence of  sunl ight ,  comjnues to ad-

versely affect public health and welfare.

460 East Swedesford Road
Wayne, PA 19087-1880

(610)971-3100; Fax: (610) 293-1284

2 Orchard Road, Royston
Hertfordshire SG8 THE. England
0763 253181; Fax: 0763 253180

Controlling ozone must be a government and
industry cooperative. Ono-Volger Suisse CB

D-6231 Sulzbach/TS. 1, Germany
061 96 7038-0; Fax 0 61 96 72450National & local strategies must be employed

to:

- identify & measure criteria air pollutants

- establish target ozone limits

- identify effective control technologies

160 Rocky Point Road
Kogaxah NSW 2217, Auslmlia
02 587 8022; Fax: 02 587 7603

Catalytic control technologies based on precious/
base metal chemistry have proven to be an avail

able, reliable and costetfective emissions con

tool.

Metajli Preziosi S.p.A
Via Roma 179, 20037 Pademo Dugnano

Milan, Italy
02 9188 311; Fax: 02 9188 319

ENVIRONMENTAL PRODUCTS

Catalytic control technologies provide for:

- excellent conversion etiiciencies and

l o w l i f e

- lower reaction temperatures

- dramatic fuel savings

- lower material installation costs

- reduced levels of pollutants.

CATALYTIC SYSTEMS DIVISIGN

Page 7
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17.0 COMPLIANCE CERTIFICATION

The applicable requirements, which are the basis of dies compliance certification, are

identified in Section 8 and the methods used to determine compliance, including monitoring,

recordkeeping and reporting requirements and test methods, are listed in Section 16 of this

permit application. There are currently no enhanced monitoring or compliance certification

requirements applicable to the Gila Bend Power Generation Station.

Annual compliance certification will be send postmarked no later than 90 days alter

the permit issuance date during the permit term.

I certify under penalty of law that, to the best of my knowledge and belief; my

facility is in continuous compliance with all applicable federal, state, and Maricopa County

requirements. I also certify that I will ensure that my facility continues to comply with all

requirements that apply.

I further certify under penalty of law dirt the enclosed documents and all attachments

were prepared under my direction or supervision in accordance with a system designed to

assure that qualified personnel properly gathered and evaluated the information submitted.

Based on information and belief formed after my reasonable inquiry, the statements and

information in the documents submitted are true, accurate and complete.

Responsible Official: Mr. Robert A. Innamorati

Signature: Date:
\ \\-"1- of

Title: Gila Bend Power Partners, L.L.C.

By: PowerDeve1opment Gila Bend, L.P., Member

Air Quality Permit ApplicationGila Bend Power Generation Station

March 15, 2000 17-1



By: PowerDeve1oprnent Enterprises, L.P., G.P.

By: Robert A. Innamorati & Co., Inc., G.P.

t-  C 3 2  , ' ~ " `

Its: President

Gila Bend Power Generation Station
March 15,2000

Air Quality Permit Application
17-1



Certification of Truth, Accuracy and Completeness

I certify under penalty of law that the enclosed documents and all attachments were

prepared under my direction or Supervision in accordance with a system designed to assure

that qualified personnel properly gathered and evaluated the information submitted. Based

on in format ion and be l ie f  fo rmed a f ter  my  reasonable  inqu i ry ,  the  s ta tements  and

information in the documents submitted are true, accurate and complete.

Responsible Oficialx Mr. Robert A. Innamorati

Signature:

Title: Gila Bend Power Partners, L.L.C.

By: PowerDevelopment Gila Bend, L.P., Member

By: PowerDevelopment Enterprises, L.P., G.P.

By: Robert A. kmamorati & Co., Inc., G.P.

By: \  7 N- 52 C . \ - r - ' -

Its: President

Date:
\ \ - ' \ - D o

Gila Bend Power Generation Station
March 15, 2000

Air QualityPermit Application
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HARGIS + ASSOCIATES, INC.
HYDROGEOLOGY ENGINEERING

1400 East  Southern Av enue,  Sui te  620
T em pe,  AZ  85282-5679
Phone: 480.345.0888
Fox: 480.730.0508

December 1, 2000

VIA E-Mail

Mr. Thom Shelton
Development Manager
INDUSTRIAL POWER TECHNOLOGY
2227 Capricorn Way, Suite 101
Santa Rosa, CA 95407

Re: Re-analvsis of Groundwater Impacts From Gila Bend Power Prolect

Dear Mr. Shelton:

As requested by the Arizona Corporation Commission (Acc) Power Line Siting Committee during our last
meeting, Hargis + Associates, Inc. has re-analyzed the groundwater impacts for the Gila Bend Power
Project. During the ACC meeting on November 15, 2000, the committee requested that Gila Bend Power
Partners evaluate the impacts of groundwater use for the proposed facility and consider the groundwater
use for the proposed Panda Gila River Project, the Town of Gila Bend and agricultural uses. Based on
this request Hargis + Associates, Inc. in conjunction with the Gila Bend Power Partners has collected
groundwater use information for the other users. Information on projected groundwater use for the Panda
Gila River Project was provided from the documents submitted to the ACC. The groundwater use data for
the Town of Gila Bend and the Paloma Ranch were provided by those entities. These data were used to
evaluate the impact of these water uses on the aquifer in the Citrus valley portion of the Gila Bend Basin.
The results of that analysis are included in the attached document. This information will be supplied to the
Arizona Department of Water Resources for review and comment, and will be modif ied per their
comments for presentation at the next ACC hearing.

If you have any questions regarding this report, please call me at (480) 345-0888.

Sincerely,

HARGIS +ASSOCIATES, INC.

Michael R. Long, RG
Principal Hydrogeologist/Director of Arizona Operations

MRLZjla

Ltr to Thom.doc O*h€l'
Offices:
Tucson, AZ
Son Diego,
f" A
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GROUNDWATER ASSESSMENT

The maximum water demand for the Gila Bend Power Project is expected to be approximately

7,000 acre-feet per year (of/yr). This groundwater assessment was conducted to evaluate the

impacts of withdrawing 7,000 of/yr of groundwater for 50 years from the Project Area to meet

water demand. In addition, at the request of the ADWR, a scenario was evaluated that induced

groundwater withdrawals of 7,000of/yr from the Gila Bend Power Project and 10,000of/yr from

the Panda Gila River Project Area. Finally, a worst case scenario was evaluated that included

groundwater withdrawals of 7,000 of/yr from the Gila Bend Power Project, 10,000 of/yr from the

Panda Gila River Project Area, 1,400 of/yr for the Town of Gila Bend municipal supply. and

18,200 of/yr for agricultural use on the Paloma Ranch.

WATER USE ESTIMATES

The estimated water use figures for the worst-case scenario were developed from data

collected from the Town of Gila Bend using population and a per capita use rate, and from data

provided by the Paloma Ranch regarding historical water use in the southern portion of the Gila

Bend Basin. The information provided is as follows:

Town of Gila Bend

The Town of Gila Bend owns Hve wells. They are located as follows and are used for the

following purposes:

Irrigation/backup municipal supply located in C(5-4) 31

Fire protection well located in C(5-4) 32

Municipal Supply three wells in C(6-4) 20

The current Town population is 1,700 people. Rounding this to 2,000 people and assuming a

water demand of 150 gallons per day per capita equals a use of 300,000 gallons per day or

approximately one acrefoot per day. This equals 365 acre feet per year. To be conservative it

is assumed that the Town will use 500 of/yr for municipal supply, 100 of/yr for urban agricultural

1
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uses and 100 of/yr for fire protection. The 500 of/yr of municipal supply pumping is occurs in

C(6-4) 20. This is equal to 310 gallons per minute continuously at this location. The 100 of/yr

for fire protection occurs in C(5-4) 32 and 100 of/yr for urban irrigation occurs in C(5-4) 31. This

is equal to 65 gallons per minute continuously from each of these sections.

Based on instructions from the Gila Bend Power Partners, the annual pumping for Gila Bend

was assumed to increase in the future by 100 percent based on anticipated growth. The

simulations included pumping for municipal use by withdrawing groundwater at a rate of 1,400

of/yr from the five Gila Bend wells for the 50-year simulation.

Paloma Ranch

The company that owns Paloma Ranch reported that it uses 130,000 of/yr of water per year for

agriculture in the Basin. Thirty percent or 39,000 ace-feet, of the total use is surface water from

the Gila River below Gillespie Dam. Approximately 91,000 of/yr is pumped from the

groundwater reservoir. It is reported that 80 percent (72,800 acre-feet) of the groundwater is

pumped in the Gila River basin between Gillespie Dam and the Gila Bend Area. Twenty

percent (18,200 acre-feet) of the groundwater is pumped from the "Citrus Valley" area (Gila

Bend west to Painted Rock Mountains). Paloma Ranch reports that this water is withdrawn

from 20 active wells in the Citrus Valley area. The Paloma Ranch groundwater pumping in the

Citrus Valley Area was simulated by withdrawing 910 of/yr at each of the twenty of the Paloma

Ranch wells located in the Citrus Valley Area. This is equal to a continuous pumping rate at

each well of 565 gallons per minute.

METHODOLOGY

Hydrogeologic data were collected to define regional and Project Area conditions (Sections 2.0

and 3.0). Examination of these data allowed the development of a conceptual hydrogeologic

model for the region. The impact created by groundwater withdrawals at the Project Area was

determined by simulating various pumping scenarios within the conceptual model using the

groundwater model Winflow. Winflow utilizes the Theis non-equilibrium equation to determine

2



DRAFT 12/1/00

drawdown created by pumping wells using selected aquifer hydraulic properties for selected

periods of time. The Winflow analysis conduct:ted for this evaluation did not include estimates of

recharge from the Gila River or agricultural return flow.

Winflow input parameters include aquifer thickness, saturated thickness, hydraulic conductivity

(K), specific yield (SY), and anticipated water demand. Review of the basic data indicates that

alluvial materials are at least 1,100 feet thick in the Project Area. Wells located in the Project

Area range from approximately 200 to 1,100 feet in total depth. Static depth to water in the

Project Area is approximately 50 to 60 feet bis. Based on these data, a conservatively low

saturated thickness of approximately 1,000 feet was assumed.

Aquifer test data were used to determine K for aquifer materials underlying the Project Area.

However, due to the short duration of the aquifer tests available for the area, SY values were

estimated using driller's logs and elements from the ADWR Drillers Log Program developed by

ADWR (Long and Erb, 1980). One of the components of the ADWR Drillers Log Program is a

standardized method of analyzing lithology logs written by drillers so that specific yield,

hydraulic conductivity could be estimated in wells where no aquifer test data exists.

The driller's reports received at ADWR contain lithology logs prepared by drillers during the

drilling of wells. Descriptions used by drillers in the preparation of these logs were standardized

and values were assigned for the description of each type of aquifer material. Estimates for SY

were calculated by multiplying the values assigned to each aquifer material type by the

thickness of that material in the well. Then, the sum of the values for each type of aquifer

material, from the water table to the total depth of the well, was divided by the total depth of the

well to arrive at a weighted average for specific yield for each well.

Ranges of SY for the basin fill units were estimated based on well logs for the Project Area. The

estimated SY based on the driller logs and using the method developed by the ADWR ranges

from approximately .05 to 0.22 and averaged 0.14 (dimensionless). Based on these

parameters, four pumping scenarios were simulated using conservative estimates of SY of 0.05

and 0.12. The four scenarios are:

3
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1. Pumping 7,000 of/yr for the Gila Bend Power Project and 10,000 of/yr for the Panda Gila

River Project for 50 years using K of 20 feet per day (ft/d) and SY of 0.12.

2. Pumping 7,000 of/yr for the Gila Bend Power Project and 10,000 of/yr for the Panda Gila

River Project for 50 years using K of 20 ft/d and SY of 0.05.

3. Pumping 7,000 of/yr for the Gila Bend Power Project, 10,000 of/yr for the Panda Gila River

Project, 1,400 of/yr for the Town of Gila Bend 18,200 of/yr for the Paloma Ranch for 50

years using a K of 20 ft/d and SY of0.12.

4. Pumping 7,000 of/yr for the Gila Bend Power Projec:t, 10,000 of/yr for the Panda Gila River

Project, 1,400 of/yr for the Town of Gila Bend 18,200 of/yr for the Paloma Ranch for 50

years using a K of 20 ft/d and SY of 0.05.

RESULTS

The results of the simulations for the four scenarios indicate that the impacts created by

groundwater withdrawals in the Project Area will not create excessive additional drawdown at or

near Project Area boundaries. Figures depicting the amount of drawdown based on the four

above-referenced scenarios have been prepared (Figures 1 through 4).

The projected drawdown after 50 years for Scenario 1 (GBPP and PGRP pumping with a K=20

ft/d and SY = 0.12) at the Gila Bend Power Project Area wells is approximately than 60 feet and

approximately 80 feet at the Panda Gila River Project Site. The analysis indicates that the

maximum projected drawdown caused by pumping at the GBPP and PGRP sites will be about

1.2 to 1.6 feet per year (Figure 1).

The projected drawdown after 50 years for Scenario 2 (GBPP and PGRP pumping with a K=20

ft/d and SY = 0.05) at the Gaia Bend Power Project Area wells is approximately 70 feet and

approximately 90 feet at the Panda Gila River Project Site. The analysis indicates that the

4
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maximum projected drawdown caused by pumping at the GBPP and PGRP sites will be about

1.4 to 1.8 feet per year (Figure 2)

The projected drawdown for Scenario 3 after 50 years (GBPP, PGRP, Gila Bend and Paloma

Ranch pumping with a K=20 ft/d and SY = 0.12) at the Gila Bend Power Project Area wells is

approximately 100 feet and approximately 110 feet at the Panda Gila River Project Site. The

analysis indicates that the maximum projected drawdown caused by pumping at the GBPP and

PGRP sites will be 2 to 2.2 feet per year (Figure 3).

As expected, the maximum amount of drawdown was projected for the 50-year pumping

scenario and aquifer parameters according to Scenario 4 (GBPP, PGRP, Gila Bend and Paloma

Ranch pumping with a K=20 ft/d and SY = 0.05). Even under this very conservative condition,

drawdown at the Gila Bend Power Projec:t Area wells after 50 years of pumping is approximately

110 feet and drawdown at the Panda Gila River Project is approximately 120 feet. The

maximum projected drawdown in the area for Scenario 4 ranges from approximately 2.2 to 2.4

feet per year (Figure 4).

CONCLUSIONS

A review of the data collected for this investigation, and the results of the impact analysis,

indicates that pumping groundwater to serve as a source of water supply to the Gila Bend

Power Project will result in a projected 60 to 110 feet of drawdown at the Site over 50 years.

Evaluation of a reasonable worst case scenario that included an increase in groundwater

withdrawals due to the construction of the Panda Gila River Project and municipal growth in the

Town of Gila Bend, indicates that drawdown at the site will likely range from approximately 1.2

to 2.4 feet per year.
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CHECK LIST

Please CHECK the following item(s) that apply to the type of information you are submitting xi
RETURN both pages of this &rm with your application to the Water Permits Section for review.
We may have to return your submittal if this check list is not completed. If you are not sure which
categories to check, or are uncertain whether you need to submit an application, please call die
Water Permits Section at (602)207~4675 .

AOUIFER PROTECTION PERMIT APPLICATIONS /

CLOSURE REPORTS

TYPE OF FACILITY (check box):

X Industrial El Mining EI Domestic Wastewater

TYPE OF APPLICATION (check all boxes that apply)

EI Application to operate an existing (unpermitted) facility

[81 Application to operate a new facility

D Application for a major modification

Aquifer Protection Permit (APP) No.

I ] Application for other modification (minor or other)

APP No.

I ] Request for permit transfer

APP No.

EJ Application for closure (NOT for Clean Closure Approval)

Lil Check for $ 4 , 500.00 enclosed (see attached Fee Schedule -- your

application will not be processed without the required fee paid in full)

E



Type

10 Septic Tank

15 Aeration

20 Non-Contact Cooling Water X

50 Lagoon

59 Nutrient Removal (NOS)

63 Carbon Absorption

67 Oil Water Separator

70 Activated Sludge

80 Copper Heap Leach

81 Cyanide Heap Leach

82 Mine Ta1]ings

83 Uranium Mining

86 Slag or Dross Dump

90 Mining (General)

92 Industrial (General)

94 Mineral Flotation

99 Package Plant

Type

01 Dry Stream

05 Stream

06 Lake

07 River

10 Leach Field

20 Unlilned Evaporation

25 Reuse

30 Dry Lake

35 Injection Well

40 Lined Evaporation

45 No Discharge (other)

50 Sub-Surfhce Initiation

60 Recharge

65 Evaporation Basin (lining X

70 Drywall

CHECK LIST

TREATMENT PROCESS AND DISPOSAL METHOD

Please CHECK the following Mrs) that apply to the type of treatment process and disposal
method in use or proposed for use at your iizcility and RETURN it with your complete application
submittal Use this page ONLY if you are submitting an individual application for a new or easting

facility.

in

TREATMENT PROCESS DISPOSAL METHOD

11



Title of Section Page or Attachment #
Facility Data Page 1

Applicant Information Page 2

Owner Information Pages 2-3

Operator Information Page 3

Existing Environmental Permits Pages 3-4

Title of Section Page or Attachment #

Location Map
Figures 1-2 and 1-3 (Section

1)

Facility Site Plan

Figures 1-4 and 1-5 (Section

1)

Facility Design Plans

Appendix A and Figures 1-4

and 1-5 (Section 1)

Characterization of Discharge Section 2

Demonstration of Best Available
Demonstrated Control Technology
(BADCT) Section 3

Demonstration of Compliance with
Aquifer Water Quality Standards Section 4

Demonstration of Technical Capability Section 5

Demonstration of Financial Capability Section 6
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APP General Information Form (A.A.C. R-18-9-108.A)

FACILITY DATA

a.

Gila Bend Power Partners. L.L.C. - Gila Bend Power Project

NAME OF FACILITY (List previous names, if any)

b. DATE FACILITY BEGAN (or is expected to begin) OPER~ATIONS

Second Quarter. 2003

c. EXPECTED OPERATIONAL LIFE OF THE FACILITY

40+ years

d. MAILING ADDRESS OF FACILITY

Gila Bend Power Partners. L.L.C..- Gila Bend Power Project

5949 Sherrv Lane. Suite 1880

Dallas. TX 75225

e.STREET ADDRESS OF FACILITY

FaciliW not vet constructed

f. COUNTY Maricopa

g. FACILITY LOCATION

1) Township Range Section(s) Quarters

5S 5W 19 SW w. Main Plant Site

5S 5W 18 Water Sunplv Wells

2) Latitude 32° 58' 18" N

Longitude

h. FACILITY CONTACT PERSON

112° 48' 50"W

Bob Walther

I
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i. TELEPHONE NUMBER 707-528-8900

j, NATURE OF BUSINESS (FACILITY)

Electrllc generation station

2.

I] Owner

APPLICANT INFORMATION

IS THE APPLICANT (check box)

Operator

a. NAME OF APPLICANT

EL an Both owner and operator

Gila Bend Power Partners.L.L.C.. - Gila Bend Power Project

b. APPLICANT MAILING ADDRESS

Gila Bend Power Partners. L.L.C.. Gila Bend Power Project

5949 Sherrv Lane. Suite 1880

Dallas. TX 75225

c. TELEPHONE NUMBER OF APPLICANT

214-210-5080 (Pete Wright)

d. CONSULTANT NAME, MAILING ADDRESS, AND PHONE (OPTIONAL)

Malcolm Pirie. Inc.

One South Church Avenue. Suite 540

Tucson. Arizona 85701-1643

3. OWNER INFORMATION

NAME OF OWNERa.

Gila Bend Power Partners, L.L.C.

b. OWNER MAILING ADDRESS

Gila Bend Power Partners. L.L.C.

2
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5949 Sherrv Lane. Suite 1880

Dallas. TX 75225

c. TELEPHONE NUMBER OF OWNER

214-210-5080

d. LAND OWNER

Gila Bend Power Partners. L.L.C.

e. LAND OWNER ADDRESS

5949 Sherrv Lane. Suite 1880

Dallas. TX 75225

OPERATOR INFORMATION

a. NAME OF OPERATOR (person who operates the discharging facility)

Gila Bend Power Partners. L.L.C

b. OPERATOR ADDRESS

5949 Sherry Lane. Suite 1880

Dallas. TX 75225

c. TELEPHONE NUMBER OF OPERATOR

707-528-8900 (Bob Walther)

5. EXISTING ENVIRONMENTAL PERMITS

a. NPDES PERMITS & NUMBERS N/A

b. REUSE PERMITS & NUMBERS N/A

c. RCRA PERMITS & NUMBERS N/A

d. AIR QUALITY PERMITS & NUMBERS Submitted on March to. 2000

Application Number: V00-001: A separate air quality permit will be required for

3
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non-routine dust generating operations for construction and excavation activities. That

permit will be submitted at least ten days before construction activities commence.

e. SOLID WASTE PERMITS & NUMBERS N/A

f. Ex1sT1nG AQUIFER PROTECTION PERMIT N/A

g. NOTICE OF DISPOSAL N/A

h. GROUND WATER QUALITY N/A

i. CLEAN CLOSURE APPROVAL N/A

j- DRYWELL REGISTRATION(S) N/A

k. OTHER

Section 404 (U.S. Army Corps of Engineers) - Submitted 11/13/00

Section 401 (ADEQ) Submitted 11/13/00

4
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1 INTRODUCTION AND BACKGROUND

The purpose of this section of the permit application is to provide 'information pertaining
to the design and operational details necessary for understanding the permitting approach,
and an outline of the organization of the permit application for ease of reference and use.

1.1 Background

1.1.1 Plant Location

The proposed power plant will be located approximately six miles northwest of Gila
Bend, Arizona. The location of the project area is depicted in Figure 1-1, the Location
Map. The power plant area of the Gila Bend Power Generation -Station (GBPGS) will be
located in Section 19 of Township 5 South, Range 5 West of the Salt and Gila River
Baseline and Meridian. According to the County Assessor's Office, the Book, Map, and
Parcel number for the parcel on which tlle plant will be located is 403-15-049m. Refer to
the Aquifer Protection Permit (APP) application form in Part A. for the latitude and
longitude of the facility. The GBPGS site will consist of a total area of approximately
1,900 acres, which includes the power plant area and additional land (Figures 1-2 and l-
3). Land ownership of adjacent land is also shown in Figures 1-2 and 1-3.

1.1 .2 Facility Information

The proposed GBPGS consists of a natural gas-powered, 845 gross megawatt electric
generating facility. The proposed facility layout, including the proposed configuration of
surface impoundments and chemical storage areas, is presented in Figures 1-4 and 1-5.
Additional information, such as drainage diversion features, is presented in a Preliminary
Design Report (Appendix A). As shown on those diagrams, the facility footprint consists
of approximately 175 acres, and f ive evaporation ponds footprint consists of
approximately 87 acres. The ponds will be double-lined with a leak detection/collection
system, as described in Section 3.

Construction of the GBPGS is proposed to begin in the third quarter of 2001, and
operations are expected to commence in the second quarter of 2003. The operational
lifetime of the GBPGS is expected to be approximately 40 years.

1-1
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1.1.3 Overview of Plant Water

It is anticipated that the GBPGS will require approximately 6,200 acre-ft of water per
year, of which approximately 20% will end up in a wastewater stream. Approximately
78% of the water will be lost to evaporation Nom the plant's cooling processes. The
remaining 2% will be used for plant service water and potable purposes. A simplified
water flow diagram, which includes approximate process stream flows, is presented as
Figure 1-6.

In general, water needed for plant processes will be pumped Nom the well field into raw
water storage tanks. Water supply wells for the GBPGS will be located in Township 5
Soudi, Range 5 East, Section 18. Water from the raw water storage tanks will be used for
service water and fire suppression. In addition, water Hom the raw water storage tanks
will be transferred into the water treatment and filtration system or directly into the
cooling towers. From the water treatment and filtration system, water will either be
delivered to die potable water tank or be circulated through plant cooling processes and
will eventually be transported to the lined evaporation ponds (Figure 1-6). Incidental
water Horn the equipment and maintenance sumps and Hom the water b1.ullding sumps
will be conveyed through an oil-water separator and into the evaporation ponds.
Stormwater runoff (i,e., non-industrial contact) will be conveyed to a storm water
retention pond.

1.1 .4 Overview of Plant Waste Water Distribution

As discussed above, it is anticipated that approximately 20 percent of the incoming water
will end up in a wastewater stream. The following wastewater streams will be generated
by plant processes: R.O. reject, Cooling Tower Blowdown, Non-process Wastes (waters
generated by drains, washes, etc. which will be diverted to an oil-water separator and then
into evaporation ponds), Boiler Blowdown, and Blowdown 8°om intake evaporator
cooling. Cooling Tower Blowdown will comprise approximately 95% of the generated
waste stream. It is anticipated that the wastewater will be high in total dissolved solids.

1.2 General Description of Discharging Activities

Malcolm Pirie, Inc. (MPI) has identified the proposed evaporation ponds at the GBPGS
as "discharging" areas, as defined under the APP program. The septic system for the
GBPGS will consist of septic tanks accepting less than 2,000 gallons per day and are,
therefore, exempt from the APP process. The storm water retention basin will receive
only non-contact storm water, and is also exempt Boy the APP process. The evaporation
ponds are described below and are shown in Figure 1-4 (i.e. ,  Impoundments No. l
through 5), and in the Preliminary Design Report prepared by IT (Appendix A) .
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4

1.2.1 Evaporation Ponds

Four 20-acre evaporation ponds and one 7-acre evaporation pond are proposed for the
GBPGS. Pipes provide for outflows to cascade Hom one pond to the next. A11
evaporation ponds will be lined with a primary 80 mil HDPE liner and a secondary
60 mil HDP_E liner with a total storage capacity of approximately 625 ac-it not including
2 it of 8'eeboard (Appendix A),

1.3 Organization of Application

The application forms are presented in Part A of this application. The application report
is organized in accordance with the APP application packet provided by ADEQ.
Supporting figures and tables have been included within each section.

• Section 2 - Discharge Characterization - This section describes the location of
each discharging facility, as defined by the APP program, provides a description of
the anticipated physical, biological, and chemical characteristics of the discharge, and
a description of the rates, volumes, duration, and frequency of discharges.

• Section 3 - Best Available Demonstrated Control Technology - This section
presents a general discussion of the BADCT requirements and the approach used in
the permit application to evaluate and select BADCT for the evaporation ponds.

Section 4 - Demonstration of Compliance with Standards This section describes
the demonstration of compliance with standards. The point of compliance selection,
evaluation of compliance, and assessment of the discharge impact area are included in
this section. This section also combines data obtained during various investigative
efforts at the GBPGS to characterize the geology, hydrogeology, and surface water
hydrology of the site to address requirements of the APP permitting program.

Section 5 - Demonstration of Technical Capability - This section provides
information relating to the technical qualifications of the individuals responsible for
the design, construction, and operation of the GBPGS.

• Section 6 - Demonstration of Financial Capability - This section provides
documentation relating to the anticipated costs of constructing, operating, and closing
the GBPGS and of the applicant's ability to provide financing for the aforementioned
costs.

Section 7 .- Administrative Demonstrations - This section includes information
pertaining to past enforcement actions taken against the applicant, zoning
requirements for the GBPGS, and a summary of the initial fees owed for application
review.

1-3
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• Section 8 - Certification - This section provides a certification statement from the
Gila Bend Power Partners, L.L.C. (GBPP)

1-4
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2 DISCHARGE CHARACTERIZATION

Discharge characterization is critical to the evaluation of BADCT and compliance with
Aquifer Water Quality Standards (AWQS). The following sections summarize
information relating to the rates, volumes, duration, and frequency of discharge, as well
as information relating to the quality of discharge. The five evaporation ponds
(Impoundments No. 1 through 5) at the GBPGS have been identified as discharging
facilities. Those five evaporation ponds and associated latitudes/longitudes are:

1. Impoundment #1 - 32° 58' 33.6"/112° 48' 50.1", Capacity:-47.5 million gallons

2. Impoundment #2 - 32° 58' 33.6"/112° 48' 58.1", Capacity: 47.5 million gallons

3. Impoundment #3 -32° 58' 33.6"/l12° 49' 12.5", Capacity: 47.5 million gallons

4. Impoundment #4 - 32° 58' 18.3"/112° 49' 12.5", Capacity: 47.5 million gallons

Impoundment #5 - 32° 58' 18.2"/112° 48' 40.2", Capacity: 12 million gallons

The locations of the surface impoundments are shown on Figure 1-4. The GBPGS
property does not have a history of discharge or waste disposal. Groundwater samples
were collected from the regional aquifer and analyzed for parameters listed in the APP
Application Guidance Manual (ADEQ, 1997), as well as parameters indicated by ADEQ
personnel to determine ambient groundwater quality. These water quality results were
used to calculate anticipated discharge characteristics. That information is presented
below.

2.1 Chemical, Biological, and Physical Characteristics

Groundwater samples were collected ham wells located in Section 20 of Township 5
South, Range 5 West, to determine ambient groundwater quality in the regional aquifer.
The GBPGS will draw water ham wells screened in the regional aquifer (T 5S R 5W
Section 18) for plant operations. At the time of this penni application, water quality
information for wells in Section 18 was not available. However, analytical results for
groundwater samples collected Hom wells in Section 20 were used to generally represent
the quality of water that will be used as source water for plant operations. Since water
supply wells in Section 18 will draw water from the same aquifer as wells in Section 20,

2-1
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this assumption is valid. A summary of analytical results for water samples collected
ham the regional aquifer is presented as Table 2-1. MPI used these analytical results to
estimate the quality of discharge from the GBPGS. A summary of the estimated
discharge water quality is presented as Table 2-2. The estimated evaporation pond water
quality was developed by considering the concentrating effects that will occur on the
naturally occurring inorganics in the source groundwater, as a result of the plant
recirculating cooling processes, and the concentration of inorganic compounds in the
plant water treatment reject streams. Laboratory analytical results for the source
groundwater are included in Appendix B.

The largest contributor to the evaporation ponds is cooling tower slowdown, which
contains only a slightly higher concentration of natural salts tha.r1 the groundwater used as
feed water. Standard water conditioning chemicals will be added to the cooling tower
water and the inlet evaporation cooler water. Such chemicals would include corrosion
and anti-scaling inhibitors, such as orthophosphate or polyphosphate compounds.
Biocides, such as chlorine or bromine, may also be added. HydrOchloric acid may also be
added to the cooling water to control pH. Concentrations of all the water treatment
chemicals in the wastewater would be low compared to other constituents. The Material
Safety Data Sheets (MSDS) for water treatment chemicals will be provided under a
compliance schedule.

The GBPGS will not be discharging wastes of an animal or human nature. Therefore, it
is not necessary to characterize due discharge for biological components.

2.2 Discharge Rate and Volume

For detailed information regarding discharge rates, volumes, frequency, and duration,
refer to the Preliminary Design Report prepared by IT in Appendix A. In summary, the
inflow rate to each impoundment varies from 650 gallons per minute (rpm) to 800 rpm,
depending on the time of year. The highest discharge rate is anticipated to be
approximately 800 rpm, occurring &on January through March. The lowest estimated
discharge rate, 650 rpm, is anticipated to occur iron July through September. The
average annual flow rate (weighted average) is 725 rpm. Generally, the discharge to the
impoundments will be continuous, with flow rates varying wide power demand. During
drier than average climatic conditions, flow rates may be increased, and during wetter
than average climatic conditions, flow rates can be decreased. In addition, aeration may
be employed on a seasonal basis. The capacity of each of the five impoundments is listed
above. The volume of water delivered to the impoundments on a daily basis is estimated
to be approximately 3.4 acre-feet per day.

2-2
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ParametersI Units

Date

Sampled
""\;'° ID

Chloride 06/21/2000 610 510 Mg/1
Sulfate 06/21/2000 160 130 H18/1

min-me (as no,) 06/21/2000 2.1 2 mg/l

Alkalinity 06/21/2000 53 59 H18/1
I Fluoride

TemperawtureI

06/21/2000 4.3 4.1 mg/l
06/21/2000 8.0 8.02 pH units
06/21/2000 2400 2100 mhos/cm

06/21/2000 18 18 °c
I Total Dissolved Solids 06/21/2000 1300 1100 mg/l

Sodium

Tata Dissolved Total Dissolved
06/21/2000 57 57 41 43 HI8/1
06/21/2000 3.8 4 2.5 2.1 MS/1
06/21/2000 410 410 360 370 mg/I

PotassiumI 06/21/2000 7.9 7.9 6.6 7.2 mg/I
ChromiumI 06/21/2000 <0.01 <0.01 <0.01 <0.0 I mg

C0pr>¢fI 06/21/2000 <0.02 <0.02 <0.02 <0.02 ms/1
LeadI

Beryllium

06/21/2000 <0.05 <0.05 <0.05 <0.05 mg/I
06/21/2000 32 34 31 32 mg/I
06/21/2000 <0.05 <0.05 <0.05 <0.05 Img/l
06/21/2000 <0.05 <0.05 <0.05 <0.05 img/l
06/21/2000 <0.0l <0.01 <0.01 <0.01 1mg/I
06/21/2000 <0.004 <0.004 <0.004 <0.004 img/I

Cadmium

Selenium

06/21/2000 <0.005 <0.005 <0.005 <0.005 Imy
06/21/2000 <0.0002 <0.0002 <0.0002 <0.0002 img/1
06/21/2000 <0.05 <0.05 <0.05 <0.05 my!
06/21/2000 <o.0s <0.05 <0.05 <0.05 img/I

Silver

pH

Conduaanoe

Calcium

Magnesium

SelimI
Antimony

Arsenic
Barium

Beryllium

Cadmium

Mercury

Nickel

Selenium

Silver 06/21/2000 <0.005 <0.005 <0.005 <0.005 Img/I
Thallium 06/21/2000 <0.05 <0.05 <0.05 <0.05 mg/1 I

I

Zinc 06/21/2000 <0.05 <0.05 <0.05 <0.05 H18/1
I
iI

Table 2-1 Ambient Groundwater Quality-Regional Aquifer

Gila Bend Power Project

Gila Bend, Arizona

Notes:
<0.0l = Compound not detected above laboratory de1ec\ion limit.

C (5-5) 20 CBB = Sannqalc collected from a well located in Towndlip 5 South, Range 5 West, Section 20.
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Total Alkalinity

ND

Parameter (1, 2)Predicted Concentration
I H 8.0 to 9.0
TemI 5: . I e Vu hes Fdlrenheit90
Total Dissolved Solids 19,500

|  3 `Iic Conductances 30,500 (3)
975

Calcium 2,800
Chloride 8,1o0
Fluoride 60
Magnesium 195
Potassium 105
Sodium 5,450
Sulfate 2,100

Antimony ND (4)
Arsenic ND
Barium 9
u .
I Ilium ND
Cadmium ND
Chromium ND

l '»1'C ND
Lead ND
Mer ND
Nickel ND
Nitrate 30
Selenium ND
Silicate 450
Silver ND
Thallium
Zinc ND

Tabk 2-2. Predicted Discharge Quality
Gila Bend Power Project

Gila Bald, Arizona

Notes
1 Cnnewuaziean cdculaed from June. 2000 gloundwaer quality data from
»~uslow¢ainTss,Rsw,s¢¢i°n2o
2 Anva1uesareaweaaeainmilligm»p¢rlin¢r,unl¢a¢u»¢lwis¢lmm¢a
3 miaumhos paeentirnater
4 canstixuemwa nademmainmginugtuunawmersampla

P:\3962001 \Tables\Table2-2.xls
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5

BEST AVAILABLE DEMONSTRATED CONTROL
TECHNOLOGY

3.1 lntroducrion

Pursuant to A.R.S. §49-243.B.1 and A.A.C. R18-9-108.B.5, a demonstration is required
to justify that the GBPGS is designed in such a manner that any discharges will not have
an adverse effect on the uppermost aquifer, and that the best control technology will be
applied for protection of groundwater and reducing potential discharges.

The BADCT program allows consideration of the practicality of the application, where
practicable is defined as "reasonably done from the standpoint of technical practicality
and except for pollutants addressed in 49-243.1, and are economically achievable on an
industry-wide basis".

The evaluation of BADCT for. a facility includes identifying the "optimal" design of the
facility, developing performance criteria; evaluating site characteristics in relation to their
effectiveness in reducing discharge, and, evaluating whether other factors augment
BADCT design for the facility. Based on the evaluation of these items, a final design is
then selected for the facility.

3.2 Discharge Characteristics

Discharge characteristics, including anticipated discharge quality, rates, volumes, and
frequency, are described in Section 2.0 and in the Preliminary Design Report prepared by
IT (Appendix A).

3.3 Site Characteristics

Surface Hydrology

The major natural surface water feature in the Gila Bend Basin is the Gila River, located
approximately 3 miles north of the proposed GBPGS. Associated manmade features
include Gillespie Dam, the Gila Bend Canal, Painted Rock Dam, and Painted Rock

3-r
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Reservoir. An unnamed wash is located approximately 1,000 feet east of the proposed
GBPGS. The GBPGS, including the proposed evaporation ponds, are not located within
a 100-year floodplain (Section 4). The GBPGS has been designed to prevent wastewater
ham contacting surface water flows. Surface water will be diverted around surface
impoundments as described in the Preliminary Design Report prepared by [PT (Appendix
A).

Hydrogeology

The GBPGS is located within the Gila Bend Basin of the Basin and Range Physiographic
Province. Basin-E11 deposits include stream alluvium, an upper basin-fill, and a lower
basin-till deposit. Stream alluvium refers to unconsolidated deposits along the Gila River
and its tr ibutaries. Upper  bas in t i l l  r efer s  to those a lluvia l  depos it s  tha t  a r e
unconsolidated to moderately consolidated. Lower basin till consists primarily of weakly
to highly consolidated gravel, sand, silt, and clay. The upper and lower basin-fill deposits
comprise the principal aquifer of the Gila Bend Basin. Groundwater in the upper basin
fill is generally unconfined to semi-confined. Perched, semiperched, or confined
conditions can occur locally. Groundwater in the Gila Bend Basin is recharged primarily
by infiltration of surface flows of the Gila River and its tributaries. Changes in water
levels throughout the basin are governed by a complex interaction of groundwater and
surface water. Depth to groundwater in the regional aquifer ranges Nom approximately
50 to over 75 feet below ground surface in the vicinity of the GBPGS. The direction of
regional groundwater flow in the project vicinity is reported to be to the south (Rescore,
1993).

Site characterization activities at the site and in the vicinity of the site indicate that a
perched aquifer exists at the site at a depth of approximately 25 feet below ground
surface. Available information indicates that groundwater flow direction in this aquifer is
generally to the northeast. Refer to Section 4.0 for a detailed description of regional and
site geology/hydrogeology.

Geologic Hazards

The proposed location of the evaporation ponds meets prescriptive BADCT criteria. The
evaporation ponds are not located within a 100-year floodplain. The site is located in the
Basin and Range Physiographic Province in west-central Arizona and no geologic
hazards are expected at the site. According to Menges and Pearthree (1989), this part of
the state has witnessed little tectonic movement during the last 250,000 years. There also
has not been an epicenter of earthquakes 6.0 or greater on the Richter scale recorded in
Arizona in historic time (Péwé, 1989). Therefore, earthquakes are not expected to
represent a significant geologic hazard at the site. In addition, the site is not located in an
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area of documented subsidence due to groundwater withdrawal or on landslide prone
terrain.

3.4 Summary of BADCT Approach

The intent of the evaporation impoundment design is to meet the prescriptive design
criteria established under the BADCT guidelines for qualifying double-lined
impoundments. Five double-lined impoundments will be Constructed at the GBPGS,
each having an individual leak detection system. The surface impoundments will cover
approximately 87 acres with a total capacity of approximately 625 acre-it (not including a
2-ft Eeeboard). A BADCT matrix (Table 3-1) summarizing prescriptive BADCT and
GBPGS control technology is included in this section.

Preferred BADCT for the evaporation ponds is outlined 'm the BADCT matrix (Table 3-
1) and includes criteria for each of the following: site characterization; surface water
control, geologic hazards, solution/effluent characterization, capacity and storage design;
site preparation; liner specifications and; 'inspection criteria. As shown in the BADCT
matrix, a high level of BADCT is demonstrated for the surface impoundments at the
GBPGS.

Each of the surface impoundments will be constructed according to technical
specifications outlined in Appendix A. The GBPGS will employ a Manager of Water
Services who will inspect the impoundments weekly. A contingency plan for accidental
discharges will be in place to mitigate any releases into the subsurface (Section 4).

Design

Five double-lined impoundments will be constructed at the GBPGS, each having an
individual leak detection system. Four impoundments will be approximately 20 acres in
size, and one impoundment will be approximately 7 acres. The total capacity of the
surface impoundments is estimated at 625 acre-it (not including a 2-it freeboard). Water
balance and storage capacity evaluations are included in the Preliminary Design Report
prepared by IT (Appendix A).

The composite liner system used for this facility consists of a primary 80 mil HDPE liner
and a secondary 60 mil liner. A specific liner manufacturer has not yet been chosen.
However, liner specifications for various manufacturers have been included in Appendix
C. The liners at the GBPGS will either be one of these liners or a liner of equivalent or
better quality. The attached information demonstrates that the anticipated wastewater
quality for the GBPGS is compatible with the type of liner chosen for the facility.
Specifically, documentation Horn Poly-Flex indicates that salts have no effect on HDPE
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l  W l l

and that the physical properties are not significantly changed. In addition, the liners
presented in Appendix C have an anticipated lifetime of "many decades" under normal
operating conditions. The HDPE is fonnulated to resist ultraviolet rays for "many
decades". Typically, carbon black has been added to the product to improve performance
under long-term UV exposure. Physical characteristics of HDPE are described in the
attached property tables. The tables show information on tensile strength, elongation,
tear resistance, stress crack resistance, oxidative induction and oven aging as UV
resistance. The tests of oxidative induction and UV resistance are used to characterize
effects from longterm exposure to sun. Oven aging tests describe effects Nom
temperature. Most HDPE products perform the same for diesel tests. Manufacturer's
specifications indicate that the liner will last "many decades". The expected lifetime of
the facility is approximately 40 years. The GBPGS will conduct frequent inspections of
liners to ensure that, as the liners age, their integrity is not compromised.

The side slopes of the impoundments are sloped at 3:1 and the bottom of each
impoundment slopes to a centrally located leak collection sump at a 0.5% slope. Solution
collected in this leak collection sump is conveyed through 6-inch HDPE SDR17
collection pipes and directed into one of the live inspection sumps. Solution from these
inspection stumps is then ptunped back into the impoundments.

The evaporation impoundments are designed in such a manner to allow for regular
removal of deposits. The soil overlier and he draining gravel layers protect the
composite liner system from being damaged during removal of deposits. Loaders and
trucks will be used to excavate the deposits and transport them for disposal.

Action Response Levels

Action Response Levels (ARLs) were calculated for the evaporation impoundments in
accordance with Appendix I of the model expedited permit developed by ADEQ (1998).
The ARLs are calculated to identify exceedances which activate contingency plans. Two
action levels, ARL #1 and ARL #2, are required for each impoundment. ARL #1
assumes that seam defects may occur and result in a 3.1 mm hole. An exceedance of this
level activates a contingency plan that includes notifying ADEQ, assessing the condition
of the liner, and submitting a corrective action plan to ADEQ for approval. ARL #2
assumes failure in the geomembrane with an 11.3 mm hole. An exceedance of ARL #2
activates a contingency plan that includes notifying ADEQ, identifying leak locations
within three days, ceasing disposal to the surface impoundment, and submitting a
corrective action plan to ADEQ for approval. This contingency plan also includes
collecting samples from the LCRS sump for laboratory analysis and preparing a report for
the APP Compliance Unit that describes the remedial action plan taken to repair the
system. Action Response Level calculations are presented in Appendix D.
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ARL #1 is calculated as 5,369.48 gal/day, per impoundment, for impoundments 1, 2, 3,
and 4.

ARL #1 is calculated as 1,933.8 gal/day for impoundment 5.

ARL #2 is calculated as 19,572.64 gal/day, per impoundment, for impoundment 1, 2, 3,
and 4.

ARL #2 is calculated as 7,049 gal/day for impoundment 5.

These calculations were based on the following assumptions:

1. Impoundments #1,#2, #3, and #4 are the same size: approximately 20 acres.

2. Impoundment #5 is 7 acres in size.

3. The begirding depth of eachbasin is 7 feet, including 2 felt of freeboard.

4. The average depth of impoundment 1, 2, 3, and 4 is 6.7 ac (2.04m).

5. The average depth of impoundment 5 is 7 R (2. 16m).

The sump has been designed to handle the amount of water indicated by the ARLs. The
system is designed to receive a pump capable of pumping the necessary volume in order
to maintain less than one foot of head on the bottom liner. The sump diameter is 18
inches, large enough to receive a pmnp that can maintain necessary water levels. Leakage
through the composite liner system will be collected in the sump. A solution-level sensor
will be placed in the inspection sump to prompt the need for sump evacuation. The
solution will then be pumped out and returned to an adjacent impoundment. A
description of the leak collection and removal system (LCRS) is provided in Appendix A.

Estimate of Facility Discharge

An estimate of facility discharge to the vamoose zone was calculated for all five
evaporation impoundments in accordance with the BADCT guidance document
developed by ADEQ (July 1996). The discharge was calculated using an equation
developed for the rate of leakage through a composite liner with a 10 mm hole in the
liner. The facility discharge calculations are presented in Appendix E.

The discharge from the GBPGS was estimated to be 6.25 gal/day f o r  a l l  Ive
impoundments. This calculationwas based on the following assumptions:

1. Good contact between the lower liner and the low permeability soil.
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2. One hole occurs per acre (4000 m2).

3.The hydraulic conductivity of the low permeability soil underlying the liner
is 1 x 10~6 cm/sec.

4. The area of the hole is  assumed to be 10 mm.

3.5 Construction Specifications and Quality Assurance

Construction specifications and quality assurance documentation is provided in the
Preliminary Design Report prepared by IT (Appendix A). As discussed previously, 'a
specific liner manufacturer has not yet been chosen for the GBPGS. However, technical
specifications have been provided for ADEQ's review. In addition, the liner chosen will
be of equal or higher quality than the liners for which information has been provided
(Appendix C), Furthermore, during installation the seams will be routinely inspected for
quality control during installation and, following installation of the liner system, the
LCRS will be tested for effectiveness as described in the Preliminary Design Report
(Appendix A)-

3.6 Operation and Maintenance

The operation and maintenance of the surface impoundments is described in the
Preliminary Design Report (Appendix A). In general, operation and maintenance at the
GBPGS consists of three components. These include the inflow of excess cooling tower
water, the evaporation of water contained in the impoundments, and the removal of salt
deposits.

3 _ 7 Closure Strategy

Within 90 days of final closure, the GBPP will submit a closure plan to ADEQ.
Following ADEQ's approval, the closure plan will be implemented. For permitting
purposes, the following clean closure strategy is presented.

At final closure, residual liquid in the surface impoundments will be allowed to
evaporate. Any residual solids remaining in the surface impoundments following
evaporation will be sampled and analyzed for metals. The residual solids will be
disposed of off-site. Impoundment liners will be removed and disposed of in accordance
with applicable regulations. Ii during removal activities, the liner is observed to be
defective and contamination is suspected to be present in the subsurface, the GBPP will
develop a Site characterization plan to characterize the impact on the subsurface. The
plan may include collecting surface samples or advancing soil borings to collect samples
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to be analyzed for metals. Once liners are removed and following any necessary site
characterization activities, the area will be regraded and revegetated to promote positive
drainage. Since the surface impoundments will be closed using clean closure procedures,
post-closure care will not be required. Cost estimates for closure are presented in Section
6.

Impacts on Future Use

Since the surface impoundments will be closed per clean closure requirements, no
significant impacts on future land use are anticipated. In addition, the evaporation ponds
have been designed to meet prescriptive BADCT and significant discharges to the
subsurface are not anticipated. Therefore, the facility is not expected to impact the
existing groundwater quality. Furthermore, a groundwater supply study conducted by
Hargis (2000), indicates that the facility will cause approximately 0.3 to 0.5 feet of
drawdown per year in the regional aquifer. This amounts to a total drawdown of
approximately 12 to 20 feet over the 40 year estimated lifetime of the facility. It is
unlikely that this amount of drawdown will cause significant impacts to iiuture site usage.
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4 DEMONSTRATION OF COMPLIANCE WITH STANDARDS

The APP program requires that the penni applicant provide a demonstration that the
facility will not cause or contribute to a violation of AWQS at the applicable point(s) of
compliance. Where AWQS are already exceeded in a particular aquifer, the permit
applicant will provide a demonstration that no additional degradation will occur.
Demonstration of compliance with standards for the GBPGS includes :

9

•

•

Describing surface and subsurface geology and hydrology

Presenting ambient groundwater quality data

Mapping the potential discharge impact area for the site

• Describing any anticipated impacts the facility will have on groundwater flow
direction or groundwater quality

• Establishing a point of compliance in the uppermost aquifer

• Demonstrating that the facility will not cause or contribute to a violation of AWQS at
the applicable POC

4 .1 Site Characteristics

Subsurface investigations have been conducted at and in the vicinity of the GBPGS in
connection with a groundwater Supply study, a Geotechnical investigation, and with a
proposed landfill site located south of the GBPGS. As a result, considerable information
regarding site-specific geologic and hydrogeologic conditions has been collected.
Geologic and hydrogeologic information compiled in this APP is based on the following
sources:

• logs of 60 soil borings advanced to the south and west of the proposed GBPGS
(Malcolm Pirie, Inc., 1996)

• Geotechnical investigation at the site (Ninyo & Moore, 2000)
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• Geotechnical laboratory results of 20 soil samples collected to the south and west of
the GBPGS which were analyzed for permeability, plasticity index, dry density,
unconfined compression, consolidation and/or moisture content (Malcolm Pirie,
1996)

• logs of 14 test pits excavated in the vicinity of the GBPGS during a Geotechnical
investigation Malcolm Pirnie, 1996) .

• logs and data collected during the construction of 6 monitoring wells to the south of
the GBPGS and subsequent monitoring (Malcolm Pirnie, 1996)

• data collected from groundwater wells investigated during water supply investigations
(Hargis, 2000)

4.2 Geology

Hargis (2000) completed a review of regional and site geology and hydrology. Much of
the information presented below is paraphrased from Haggis' report entitled, Gila Bend
Power Projeet Groundwater Assessment (2000).

4.2.1 Regional Geology

The GBPGS is located in the Basin and Range Lowlands Physiographic Province of
Arizona. The Basin and Range Physiographic Province is characterized by isolated
mountain ranges separated by alluvial valleys and basins. Most of the mountain ranges
follow a northwest-trending alignment (Montgomery and Harshbarger, 1989).

The regional geology of the Gila Bend Basin area has been described by several
researchers including studies by the U.S. Bureau of Reclamation (BOR), U.S. Geological
Survey (USGS), and various state agencies (Oxford and Bender, 1973, Johnson and
Cahill, 1955, Wilson et al., 1957). For the purposes of this report, rocks present within
the region are broadly divided into bedrock and basin-fill deposits. Bedrock outcrops in
the mountain areas along the margins of the Gila Bend Basin.

Bedrock

The Gila Bend Basin is enclosed by bedrock outcrops except for an area on the southwest
between the Painted Rock and Sauceda Mountains (BOR, 1976a). Volcanic outcrops
between the Sauceda and Painted Rock Mountains are probably remnants of the Sentinel
lava flow. The Sentinel lava flow consists of Quaternary basalt and occupies about 225
square miles of southwestern Maricopa County to the west of the Gila Bend Basin
(Oxford and Bender, 1973). Basalt, probably from this flow, also occurs along the
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western edge of the basin at shallow depths between 80 and 150 feet below land surface
(bis).

Other igneous rocks are found in the mountains surrounding the basin. These include
Precambrian granites of varying ages found 'm all the mountains except the Sauceda and
Painted Rock Mountains. Younger granites formed during the Laramide Orogeny
outcrop out in the Buckeye Hills and the Painted Rock Mountains. Quaternary basalt and
Cretaceous andesine occur in the Gila Bend, Sand Tank, Sauceda, and Painted Rock
Mountains. Metamorphic rocks include older Precambrian granite gneiss found in the
southeastern tip of the Gila Bend Mountains and older Precambrian schist in the Sand
Tank Mountains, Maricopa Mountains, and the White Hills. Sedimentary rocks
composed of Tertiary sand, gravel arid conglomerates are found mainly in the Sand Tank
Mountains. A 200-foot cliff of steeply tilted sandstone beds occurs in the extreme
southwester part of the Gila Bend Mountains (Johnson and Cahill, 1955).

Alluvial Deposits

The BOR divided the alluvium of the Gila Bend Basin into three units identified as the
upper alluvial unit, the middle fine-grained unit, and the lower conglomerate unit.

• The composition of the upper alluvial unit is not defined by the BOR, but is
reported to range in thickness Horn 0 to 1,000 feet (BOR, l 976a). Approximately
300 to 500 feet of coarse- to fine-grained deposits overlie the locally named Sil
Murk Formation (of the middle fine-grained unit) in the upper alluvial unit south
of the Gila Bend Mountains (Heir dl and Armstrong, 1963). These deposits were
laid down from the late Tertiary to the early Quaternary Period when the main
space-water drainage from the basin was probably around the south end of the

Painted Rock Mountains (Heir dl and Armstrong, 1963).

• The middle fine~grained unit includes the Sil Murk Formation. The middle fine-
grained unit ranges in thickness &om 0 to 700 feet and is found primarily in that
part of basin west of Gila Bend but may extend further east (BOR, !976a). The
Sil Murk Formation is comprised mainly of pebble- to bou1der~sized
conglomerates with thin interbedded volcanics near the top (BOR, 1976a), and is
probably late middle Tertiary in age (Heir dl and Armstrong, 1963). The top of
the Sil Murk Formation marks an old erosional surface upon which the upper
alluvial unit is deposited. This surface dips gently to the west and south and more
steeply to the east away &om the Gila Bend Mountains (Heir dl and Armstrong,
1963).

• The surface of the lower conglomerate unit ranges from about 600 feet above mal
in the northern part of the basin to over 600 feet below sea level near Paloma
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Ranch. The age of the lower conglomerate is unknown. Locally, it may exceed
1,000 feet in thickness (BOR, 1976a).

4.2.2 Site Geology

Surticial geology in the site vicinity consists of deposits of the Upper Basin fill,
consisting predominantly of sands with varying amounts of silt. Much of the area is
covered with desert pavement, a surface veneer of pebbles and cobbles. The topography
slopes gently toward the Gila River to the north and northeast. Surface elevations range
Hom approximately 650 to 680 feet above mean sea level (amyl).

A number of investigations were conducted to the south and west of the site between
October 1995 and June 1996. These investigations were conducted as paN of a landfill
siring project and included drilling and soil sampling, test pit excavations, monitoring
well installation, groundwater sampling, and groundwater level measurements.

As part of these site characterization activities, 60 soil borings were advanced, ranging in
depth from 15 to 260 feet below ground surface (bus). Fourteen test pits were excavated
and six groundwater monitoring wells were installed (Figure 4-1). A generalized
geologic cross section for those sample locations is provided as Figure 4-2. Logs and
construction diagrams are included in Appendix F.

The materials encountered in the soil borings generally consisted of sand and silty sand
'overlying clay with interbedded sand and clay. The lithology encountered during drilling
activities has been interpreted as braided stream deposits Malcolm Pirnie, Inc., 1996).
The boring logs in Appendix F provide detailed descriptions of variations in lithology
encountered during drilling activities. It is apparent &om the geologic cross sections that,
in the areas investigated, coarse-grained units are present horn the ground surface to
approximately 80 to 100 feet bus. Finer-grained units are present beneath the coarser
grained units. Subsurface investigation determined that these liner-grained sediments act
as a perching unit (Malcolm Pirnie, Inc., 1996).

Ninyo & Moore (2000) conducted a Geotechnical investigation at the site. Six soil
borings were advanced in the vicinity of the plant site and two soil borings were
advanced in the vicinity of Impoundments #3 and #4. The soil borings were advanced to
depths ranging from approximately 18 feet to 26 feet bus. The materials encountered in
the soil borings generally consisted of silty sand and poorly graded sand. Clayey gravel
and clayey sand were also encountered in some soil borings. Groundwater was
encountered in one soil boring, B2, at an approximate depth of 24 feet bus. Groundwater
was not encountered in any of the other borings, however none of the other borings were
advanced deeper than 20 feet bus. Field maps of soil boring locations and corresponding
lithology logs are included in Figure 1-4 and Appendix F. A copy of Ninyo & Moore's
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report is included in Appendix A. The lithology encountered during the Geotechnical
investigation was similar to that encountered during previous investigations conducted in
the site vicinity.

4_3 Hydrogeology

4.3.1 Regional Hydrogeology

The regional hydrogeology of the GBB has also been described by several researchers
including studies by the US Bureau of Reclamation, US Geological Survey, and various
state agencies (Oxford and Bender, l973;Johnson and Cahill, 1955; Sebenik, 1981,
Rascona,l993) Additional hydrologic data were obtained &om the Arizona Department
of Water Resources (ADWR) and the USGS (ADWR, 2000a, 2000b, and 2000c). The
following description of regional hydrogeology is paraphrased &om Harris (2000).

Hydrogeologic Units

A review of the literature and available data indicate that basin-fill deposits are the mM
waterbearing units within the region. The basin-fill deposits can be fiirther subdivided
into three distinct units based on lithology: 1) stream alluvium; 2) the upper basin-H11
unit; and 3) the lower basin-fill unit (BOR, 1976; Rescore, 1993). This nomenclature
will be adopted for this permit application.

For the purposes of this permit application, terms proposed by Anderson, Freethey and
Tucci (1990) to describe the basin fill of alluvial basins in south central Arizona are used
for convenience in defining the hydrogeology of Gila Bend Basin area. Stream alluvium
refers to the unconsolidated deposits along the Gila River and its tributaries. It ranges in
age from late Pliocene to Holocene. Upper basin fill refers to those alluvial deposits that
are unconsolidated to moderately consolidated and include most of the upper alluvial unit
identified by the BOR. Lower basin fill refers primarily to weakly to highly consolidated
gravel, sand, silt, and clay, which includes most of the middle line-grained Lmit, the Sil
Murk Formation, and lower conglomerate unit identified by the BOR. In general, lower
basin fill represents deposition in topographically closed basins with interior drainage and
upper basin fill represents deposition during a transition period from a closed- to
integrated-drainage basin.

The basin-fill noM of Gila Bend is relatively thin due to the presence of pediments, and
locally contains interbedded volcanics (Wolcott, 1953). Driller's logs show extensive
pediments on the eastern part of the basin north of Gila Bend, but virtually none on the
west where the basin fill is up to 1,480 feet thick. East of the Gila River, the basin fill is
generally not much thicker than 1,000 feet and decreases in thiclmess to the east as the
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pediments are encountered. Driller's logs show the upper basin fill near Gila Bend is at
least 1,622 feet thick. The lower basin fill is at least 160 feet thick near Gila Bend. East
of Gila Bend the upper basin fill is at least 2,158 feet thick. The thickness of the lower
basin till in this area is unlcmown.

The upper and lower basin-till units comprise the principal aquifer of die GBB.
Groundwater in the upper basin fill is generally unconfined to semi-coniined. Perched,
semiperched, or confined conditions occur locally (BOR, 1976a). Well yields in the
GBB range from 1,000 to 5,000 rpm, with well yields north of Gila Bead having yields
less than wells west of Gila Bend.

Groundwater in the GBB is primarily recharged by infiltration of surface flows of the
Gila River and its tributaries. Other sources of recharge include infiltration of surface
water applied to agricultural land and underflow from the Hassayampa sub-basin of the
Phoenix Active Management Area north of Gillespie Dam. Changes 'm water levels
throughout the GBB are governed by complex interactions of groundwater and surface
water. Water-level declines occur primarily in response to the pumping of wells during
periods of low flow in the Gila River. During periods of high flows, water levels may
rise despite large withdrawals of groundwater Hom wells.

West of Gila Bend, on Paloma Ranch, groundwater in the lower basin till is primarily
unconfined except possibly where fine-grained deposits are present causing the
groundwater to be locally semi-confined to confined (BOR, l976a). Water level
elevations in four wells measured in 1993 on Paloma Ranch are 40 to more than 100 feet
higher than those of surrounding wells. The depth to water in these four wells range from
65 to 109 feet bus. The vertical head differences observed in diesel wells are probably the
result of the heterogeneous nature of the regional aquifer in this area combined with
specific well depth and perforated interval of the individual wells rather than the
existence of an really extensive separate aquifer. All four driller's logs of these wells
show significant clay layers ranging from 150 to 500 feet Mck at various depths. West
of Gila Bend, under unconfined conditions, depth to water increases southward and
ranges from 125 to 323 feet bus.

North of Gila Bend, unconfined groundwater occurs primarily in the sands and gravels of
the basin fill and may occur in the interbedded volcanics (White, 1963). Groundwater
levels north of Gila Bend are shallowest west of the Gila River and generally increase in
depth toward the east side of the basin. Depths to groundwater increases from 12 feet bus
west of the river to 351 feet bus about 5 miles east of the river. Depth to water ranges
from 31 to over 400 feet bus near Gila Bend. Depth to water generally increases with
increasing distance horn the river due primarily to rising land-surface altitude.
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According to Heir dl and Armstrong (1963), die Sil Murk Formation is one of the
principal waterbearing formations of the area north of Gila Bend. This formation is part
of the lower basin till and is interconnected with the upper basin till. It does not
constitute a separate aquifer. Heir dl and Armstrong (1963) believed the Sil Murk
Formation extends under the upper basin fill from the northwest toward Gila Bend and
possibly beyond. Driller's logs from wells in Section 33, Township 5 South, Range 5
West, and Section 2, Township 6 South, Range 3 West show the volcanic member of the
Sil Murk Formation occurring at depths bus of 1,622 to 1,782 feet and 2,158 to 2,209
feet, respectively.

Recharge and Movement

Infiltration of surface flow from the Gila River is the primary source of recharge to the
GBB. However, streamflow in the Gila River and its tributaries varies greatly horn year
to year. Johnson and Cahill (1955) estimated that at least half of the total flow of die Gila
River through the GBB is recharged to the groundwater reservoir. Turner (1956)
suggested that approximately 28,000 acre-feet of surface water is recharged annually to
the groundwater reservoir of the basin during average or dry years. The potential
recharge during years with greater than normal flow could greatly exceed this amount.
Since 1976, net surface-water flow into the basin (inflow minus outflow) has been greater
than total groundwater stumpage. Net surface water into the GBB from 1976 to 1993 was
4,603,000 acre-feet. Groundwater stumpage from the basin was 3,917,000 acre-feet over
this time period. Therefore, there was a maximum gain to the aquifer of approximately
700,000 acre-feet from recharge (Rescore, 1993). Other sources of recharge include
infiltration of irrigation water and underflow from the Hassayampa sub-basin of the
Phoenix AMA.

The direction of groundwater flow in the GBB area is controlled by the location of
sources of recharge and the location of major areas of agricultural pumping.
Groundwater recharged in the northern part of the basin by surface flows of the Gila
River generally moves in an easterly direction as a result of heavy pumping east of the
river. Contributing to this flow pattern, bedrock to the west of the river acts as a barrier
to groundwater flow. As the river bends to the west around the southern tip of the Gila
Bend Mountains, groundwater flow continues in an east-southeasterly direction before
turning sharply to the southwest. The overall flow direction of groundwater south of
Gila Bend is to the southwest.

Cahill and Wolcott (1955) were the Hrst to suggest groundwater principally flowed out of
the GBB south of the Painted Rock Mountains. There is also evidence that the Gila River
once flowed out of the basin through this area aler a lava flow dammed its path through
the Painted Rock Narrows (Turner, 1956). Contours of groundwater-elevations suggest
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that most of the groundwater in the western part of the GBB presently moves south away
ham the Painted Rock Reservoir area and exits the basin south of the Painted Rock
Mountains. Lava flows associated with the Sentinel Plain lava flow in this area overlie
alluvium, are too thin and occur at depths too shallow to act as barriers to groundwater
f low.

4.3.2 Regional Surface Water Hydrology

The major natural surface water feature in the Gila Bend Basin is the Gila River, located
approximately 3 miles north of the proposed GBPGS. Associated rnamnade features
include Gillespie Dam, the Gila Bend Canal, the Enterprise Canal, Painted Rock Dam,
and Painted Rock Reservoir. The Gila River enters the Gila Bend Basin from the north at
Gillespie Dam, flows south toward Gila Bend, and then bends around the Gila Bend
Mountains and exits at Painted Rock Dam. The flow of the Gila River at Gillespie Dam
is perennial, predominately due to a combination of effluent discharge upstream, return
flow of agricultural irrigation water, and groundwater pumped into the river for drainage
purposes by the Buckeye Irrigation District. Gillespie Dam was constructed in 1921 to
divert all non-flood flows of the Gila River entering the basin to the Gila Bend and
Enterprise Canals. The canals supply water to most of the farmland in the Gila Bend
Basin (U.S. Army Corps of Engineers, 1994).

Pa inted Rock Dam was completed in 1960 to control a ll upst ream floods up to
approximately 300,000 cubic feet per second (ft3/sec) peak flow, and has a maximum
controllable discharge of 22,500 it'/sec (U.S. Army Corps of Engineers, 1962). Painted
Rock Reservoir, created by the dam, inundates approximately 53,200 acres and has a
capacity of approximately 2,476,300 acre~feet at the dam spillway crest, which is 661 feet
above mean sea level (mal) (U.S. Army Corps of Engineers, 1994). The operational
maximum flood release was exceeded for the first time in February 1993 at a peak
outflow of 25,600 P5/sec (U.S Anny Corps of Engineers, 1994).

4.3.3 Si te Hydrogeology

Malcolm Pirnie, Inc. reviewed well construction information and water level data for
wells located in the vicinity of the GBPGS. MPI reviewed information for wells located
in Township 5 South, Range 5 West, Sections 18, 19, and 30 and in Township 5 South,
Range 6 West, Sections 13, 24, and 25. Data obtained &om ADWR and Hargis (2000)
indicates that water levels range from 24 to 73 feet bus. Well depths range from 39 feet
to 1,135 feet bus. A review of historical data and hydrographs in the area of the GBPGS
indicates that water levels in the regional aquifer have gradually risen since the late 1970s
(Rescore, 1993). This rise in groundwater may be due to the cessation of pumping near
the project area.
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Mdcolrn Pirnie, Inc., conducted site characterization activities for the proposed Gila
Bend Regional Landfill in 1996. Site characterization activities were conducted in
Sections 29, 30, and 31 of Township 5 South, Range 5 West, and in Sections 23, 24, 25,
26, and 36 of Township 5 South, Range 6 West. Groundwater monitoring wells were
installed to the south of the GBPGS in Section 30 of Township 5 South, Range 5 West,
and in Section 25 of Township 5 South, Range 6 West (Mw-ls through MW-6S, Figure
4-1). Site characterization activities at the proposed Gila Bend Regional Landfill site
indicated that perched groundwater occurs in alluvium. The mean grain size of the
aquifer, based on sieve analyses, is approximately 0.05 cm (Geotechnical results are
presented in Appendix G). The hydraulic conductivity of the aquifer based on slug tests
in monitor wells MW-lS and MW-2S is approximately lxl0l2 ctn/s. Slug test data is
included in Appendix H. The perching unit is a fine-grained lit, consisting primarily of
clay with some interbedded sand. The vertical permeability of the clay, as determined in
a laboratory permeate using an undisturbed sample, is approximately 3xl0-8 cm/s
(Appendix G).

Water levels measured in monitoring wells MW-lS through MW-6S, during the period
lasting from October 1995 to June 1996, ranged Horn 665 to 680 feet amyl (Table 4-1).
Contour maps for four sampling events (February, March, April, and June 1996) were
constructed (Figures 4-3 through 4-6). Groundwater flow in the perched aquifer was
generally northeastward. Groundwater gradients were in the range of 0.0017 to 0.0019
feet/feet. Linear groundwater velocity was estimated to be 0.13 feet/day, based on a
hydraulic conductivity of lx10-2 cm/sec and a porosity of 0.4.

The aerial extent of the perched aquifer has not been defined. Groundwater was
encountered in numerous soil borings advanced as part of landfill site characterization
activities to the south and west of the GBPGS site (Figure 4-9). Table 4-2 provides a
summary of the soil borings advanced as part of landfill characterization activities and the
depth at which groundwater occurred in each of those borings. Figure 4-9 shows the
groundwater flow direction contoured &om soil boring data. Groundwater was also
encountered in one soil boring advanced at the GBPGS site during a Geotechnical
investigation (Ninyo & Moore, 2000). Groundwater was encountered at an approximate
depth of 24 feet bus. While a total of eight soil borings were advanced during the
Geotechnical investigation at the site, only one was drilled to a depth at which
groundwater was encountered. The remaining seven borings were advanced to more
shallow depths to avoid encountering groundwater. This was done because, had soil
borings been advanced to groundwater in the remaining soil borings, Ninyo & Moore
would have been in violation of ADWR permit requirements.
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Date

Groundwater Elevation (feet amyl)

MW-1S MW-2S MW-3S MW-4S MW-5S MW-6S
10/05/1995 I 669.47 680.16 675.42

10/25/1995 _m 669.49 680.31 674.95

11/01/1995 669.56 -al 680.28 675.07

12/01/1995 - 669.59 - 679.96 675.40

02/19/1996 QQ 669.78 679.47 674.73

03/11/1996 671.95 669.77 668.44 679.16 674.36 665.43

04/26/1996 672.22 669.87 668.37 679.51 674.22 665.28

06/05/1996 672.16 669.77 668.16 679.66 674.19 665.08

Table 4-1. Summary of Measured Groundwater Levels
Gila Bend Power Project

Gila Bend, Arizona

1. "-" denotes not yet constructed.

P:\3962001 \Tables\Table 4- l
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Boring
No.

Groundwater
Elevation
(feet, mal)

408 659
409 658

410 653
411
412
413
414
415 660
416 671
417
418 615
501 676
502 676
503 676
504 674
505 674
506 670
507 671
508 673
509 672
510 DQ

511 _E

512 649
513 659
514 667
515 665

mw-1s
MW-2S 670
MW-3 s 668
MW-4S 679
MW-5S 675
MW-6S 665

Boring
No.

Groundwater
Elevation
(feet, mal)

101 687
102 671

103 _1

104 631
105 620
106 668
107 683
201
201A 671
202 670
203 680
204 682
205 663
206 _ -

207 -an

208
209
210
211 -

301 680
302
303 672
304 676
305
306 -nm

401 647
402 628
403 63 l
404 639
405 640
406 650
407 658

Table 4-2. Water Levels In Soil Borings
Gila Bend Power Project .

Gila Bend, Arizona

1. "-" indicates no wma level data

P:\3962001 \Tables\Table 4-2



Impact an Flow Conditions

Haggis (2000) conducted a groundwater supply assessment for the GBPGS. The impact
to the regional aquifer created by groundwater withdrawals in the site area was
determined by simulating various pumping scenarios using the groundwater model
Winslow. Winslow utilizes the Theis non-equilibrium equation to determine drawdowns
created by pumping wells with selected aquifer properties for various time periods.
Harris (2000) concluded that operations at the GBPGS would cause approximately 0.3 to
0.5 feet per year of drawdown in the regional aquifer. Over the projected lifetime of the
facility (approximately 40 years), the total amount of drawdown could range from 12 to
20 feet. The water supply wells for the GBPGS will be located in Section 18 of
Township 5 South, Range 5 West and could impact flow directions in the regional
aquifer.

4.3.4 Existing Groundwater Quality

Regional

Groundwater sampling conducted in the Gila Bend by the USGS in 1946 showed the
quality of groundwater throughout the basin was poor and would be classified as
unsatisfactory for most agricultural uses. Groundwater throughout die basin was found to
have a high dissolved-solids concentration consisting mostly of large amounts of sodium
and chloride. Groundwater to the north of Gila Bend had even higher concentrations of
dissolved solids. There were higher amounts of calcium and magnesium and lower
amounts of fluoride than in groundwater to the south and west (Hem, m Babcock and
Kendall, 1948). Rescore (1993) presents the results of a water quality investigation
conducted in the GBB from 1991 through 1993. Results of that investigation indicated
that water quality conditions did not significantly change between 1946 and 1993. The
following description of water quality is paraphrased from Rescore (1993).

Fluoride concentrations in groundwater from wells sampled ranged &om 0.2 to 5.9
milligrams per liter (mg/L). Fluoride from wells to the noM of Gila Bend averaged 2.1
mg/L. Samples from wells to the south and west average 4.9 mg/L of fluoride. The
dividing line between the north, south, and west parts of the basin is arbitrarily drawn
diagonally from the northwest comer of Township 5 North, Range 4 West to the center of
Township 6 South, Range 3 West. Although Gila Bend is located south of this line, Gila
Bend is used synonymously with the line. The maximum contaminant level (MCL) for
fluoride is either 4.0 or 6.0 mg/L. The MCL is an enforceable standard set by the U.S.
Environmental Protection Agency (EPA) for drinking water. The fluoride level allowed
is dependent on the number of year-round residents a water system serves (Arizona
Department of Environmental Quality, 1991). Private domestic wells and wells used for
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agriculture are exempt from state and federal regulations of water quality. Analyses of
samples collected between 1991 and 1993 show sulfate, alkalinity, and specific
conductance values were higher north of Gila Bend than elsewhere in the basin.

Groundwater samples from four wells sampled for this sandy exceed the MCL for nitrates
(N02 +N03, dissolved) of 10 mg/L as N. Samples &om two of these wells also exceed the
MCL of 10 micrograms per liter (Ug/L) for selenium. The concentration of nitrates in the
surface flows of the Gila River above diversions at Gillespie Dam averaged 8.8 mg/L
from October 1990 to September 1991 and the concentration of selenium averaged 3.4
Ag/L (Boner and others, 1992).

Boron in groundwater throughout the GBB was previously reported to be higher than
limits suggested by the U.S. Department of Agriculture for boron-sensitive crops such as
citrus (Johnson and Cahill, 1955). Boron is also present in high concentrations in surface
flows of the Gila River. Boron ranged from 1,300 to 2,500 Ag/L ham October 1990 to
September 1991 in samples collected from the Gila River above diversions at Gillespie
Dam (Boner and others. 1992). Maximum boron concentration from groundwater
samples was 6,600 Ag/L. Although water containing 2,000 Ag/L may be used without
injury, an upper limit of 750 Ag/L is thought to protect most sensitive crops &om boron
toxicity (EPA, 1986). Of 32 wells sampled for boron, 20 exceed 750 Ag/L. Wells
sampled north of Gila Bend average 1,120 Ag/L of boron. Wells sampled in the south
and west average 1,430 Ag/I.

Surface flows of the Gila River throughout the basin are usually highly mineralized with
calcium and sodium (Hem, m Babcock and Kendall, 1948). As groundwater was
withdrawn by the pumping of wells it was expected that groundwater would be replaced
with the more highly mineralized water of the Gila River resulting in a continual increase
of the dissolved-solids content of the groundwater (Hem, Q Babcock and Kendall, 1948).
However, Johnson and Cahill (1955) reported that high flows during floods were
considerably less mineralized and recharge 60m this water tended to reduce the
concentration of dissolved solids in the groundwater reservoir. Dissolved-solids content
decreased in 19 of 23 wells sampled in 1953-55 and 1964-66. From 1953 to 1966 water
levels declined throughout the basin and flows of the Gila River were low. The low
flows of the Gila River were highly mineralized from 1953 to 1966, but they were
apparently insufficient in volume to replenish the groundwater reservoir.

From 1966 to 1976 specific conductance of the Gila River remained relatively unchanged
while stumpage throughout the basin increased substantially. Recharge f rom minor
f loods in 1966 and 1973 caused water levels to rise in the northern part of the basin
despite the increased stumpage. The average specific conductance of groundwater in the
northern part of the basin increased over this time. Specific conductance also increased in
groundwater in the western part of the basin even though most static water levels declined
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from 1966 to 1976. A possible explanation for this situation is that although recharge
occurred throughout the basin, it was not enough to replenish groundwater withdrawn in
the central and western parts of the basin. However, the volume and dissolved-solids
concentration of the recharge water were insufficient to cause the increase in specific
conductance.

The average specific conductance of groundwater throughout the basin has not changed
significantly since the late 1970's . The average annual specific conductance of the Gila
River measured at Gillespie Dam above diversions declined sharply in die late 1970's but
has since remained relatively unchanged. Specific conductance is an indirect measure of
the dissolved-solids content of a groundwater or surface water sample. Concentrations of
dissolved solids detected ire groundwater samples may be approximated by multiplying
the specific conductance value measured in the groundwater sample by a factor of 0.6.
Of 16 wells sampled in 1976-79 and again in 1991-93 by the USGS and ADWR, six
show slight-to-moderate increases in concentrations of dissolved solids, nine remain
relatively unchanged, and one exhibited a significant decrease in concentrations of
dissolved solids. Of the six wells that exhibited increases in concentrations of dissolved
solids, all but one are north of Gila Bend. The single well that exhibited a decrease in
concentration of total dissolved solids is also north of Gila Bend.

The average specific conductance of groundwater south and west of Gila Bend has
consistently been lower than that of groundwater to the north. Specific conductance
values in groundwater samples collected Hom wells sampled throughout the GBB range
from 1,250 to over 10,000 micromhos/cm at 25°C. Specific conductance values in
groundwater samples collected from wells nordic of Gila Bend average 3.500
microsiemens per centimeter (uS/cm) while those to the south and west average 2,300
uS/cm. Wells throughout the basin that are perforated exclusively below 1,000 feet bis
consistently exhibit lower specific conductance values than those with perforations above
1,000 feet. Most wells west of Gila Bend are over 1,000 feet deep, while few to the north
exceed 1,000 feet in depth.

The dissolved-solids content of the groundwater is not expected to rise unless significant
recharge of highly mineralized flows occurs. This situation is not likely since most
recharge occurs during periods of high flow in which the dissolved-solids content is low.
A decrease in concentrations of dissolved-solids in groundwater has been observed
during periods of high stumpage and low flows in the Gila River. A possible explanation
of this observation could be that the groundwater is stratified so that highly mineralized
water occurs only in the upper part of the groundwater reservoir.

As the upper zone is dewatered and water levels drop, less water of poor quality is
yielded to wells. As long as water levels remain high or continue to rise, water quality is
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not expected to improve. Only when water levels were at the lowest level did a marked
improvement in water quality occur (Rescore, 1993).

Site

Groundwater quality conditions in the vicinity of the site have been based on historic
groundwater quality samples collected by ADWR, S-P Farms, and from site
characterization activities at the proposed Gila Bend Regional Landfill. Groundwater
samples collected by ADWR and S-P Farms are representative of the regional aquifer,
and samples collected &on monitoring wells at the proposed Gila Bend Regional
Landfill are representative of the perched aquifer discussed earlier in this section.

Groundwater samples were collected by ADWR from selected wells located in the
general vicinity of the project area. The groundwater samples collected by ADWR were
analyzed for selected common ions and trace metals. In addition, S-P Farms (former
property owner of the site location) collected groundwater samples in 1979, prior to
decommissioning the wells before the Painted Rock Reservoir flooded in the early 1980s.
The groundwater samples collected by S-P Farms were analyzed for TDS, pH, standard
inorganic cations and anions. In general, groundwater samples collected from the
regional aquifer (in the vicinity of the site) indicate that the groundwater is of poor
quality for domestic and most agricultural uses. The TDS concentrations ranged from
807 to 5,887 parts per million (ppm). In general, TDS concentrations were highest in
shallow wells and lowest in deeper wells. The dominant constituents in the water are
sodium and chloride. Fluoride was detected at concentrations exceeding the AWQS of
4.0 mg/L. Refer to Appendix I for those analytical results.

Additional samples were collected from the regional aquifer in June 2000, &om two wells
located in Township 5 South, Range 5 West, Section 20. The Paloma Ranch Water
Company owns the two wells. Water samples were collected from well number C(5-5)
20DCC and C(5-5)20CBB. These two wells are deep initiation wells. Well C(5-
5)20DCC is approximately 1,800 feet deep and is reportedly screened below 400 feet.
Well C(5-5)20CBB is reportedly approximately 1,100 feet deep. Samples from these
wells were analyzed for total and dissolved metals, common cations and anions, and other
inorganic parameters. The analytical results for those samples, which were used to
calculate discharge quality, are summarized on Table 2-1. Those results, the most recent
results available for the site area, indicate that fluoride was detected at concentrations of
4.1 and 4.3 mg/L. In addition, TDS ranged from 1,100 to 1,300 mg/L. These samples
were collected from a depth of approximately 700 feet bus. Refer to Appendix B for
analytical results.

As discussed previously, monitoring wells were constructed in the perched aquifer to the
south of the site, during site characterization activities for a proposed landfill. Four
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rounds of samples were collected Hom the six monitoring wells during 1996. The
samples were analyzed for metals, common nations and anions, and volatile organic
compounds. Results are summarized on Table 4-3. Analytical results indicate that TDS
ranged ii°om 2,400 mg/L to 4,800 mg/L. Fluoride was detected at concentrations ranging
from 4.8 mg/L to 8.0 mg/L. In addition, methylbenzene, toluene, and xylene were detected
in samples collected from wells during the April 1996, sampling event. Xylene was also
detected in monitoring well MW-5S during the March 1996 sampling event.

4.3.5 Floodplain

The GBPGS and the evaporation ponds are not located within the 100-year floodplain, as
shown in Figure 4-10.

4.3.6 Off-Site and On-Site Drainage

111 general, surface water is diverted away from the power plant area, to the storm water
pond, primarily by topographic measures. Refer to the Preliminary Design Report in
Appendix A for details.

4.4 Point of Compliance (POC) Selection

The Point of Compliance (POC) is defined as a vertical plane through the uppermost
aquifer in the downgradient direction at which compliance with standards shall be
determined (A.R.S. §49-244).

The direction of groundwater flow and the groundwater gradient at the GBPGS was
estimated during site characterization conducted in the vicinity of the GBPGS. This
information was used to select the POC locations.

Available information relating to the uppermost aquifer indicates that groundwater flow
direction is generally to the nor east. POC locations were selected for hazardous and
non-hazardous constituents. Four POC locations were identified, as shown on Figure 4-
ll. Since the evaporation ponds at the GBPGS will be constructed to meet prescriptive
BADCT, well(s) will not be installed at the POC location(s) unless a significant release to
the subsurface occurs, as stipulated in the draft APP in Appendix J. If it is necessary to
install a POC well, the groundwater flow conditions will be reassessed at that time to
determine if the designated POC(s) are still appropriate.

4-14

\\Tucson\proj ects\396200 I\Pemlit Application\application2 .doc
MPI

November 2000



SEND POWER PROJECT
:Ecnon PERMIT APPLICATION

FLOOD PLAIN

MMIIIOLM PIRNIB, INC.

FIGURE 4-10
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4.5 Evaluation of Compliance at the POC

In the event one or more POC wells are installed, a monitoring program will be
developed to ensure compliance with AWQS at those locations. Alert Levels will be
calculated per ADEQ protocol and analytical results from POC locations will be
compared to the Alert Levels to assess compliance.

Data validation will be conducted on all field and laboratory data. Field data will be
examined for completeness, accuracy, and adherence to standard operating procedures.
Comparisons of field instrument results to laboratory results will also be made.

Laboratory guidelines will be validated following U.S. Environmental Protection Agency
guidelines. Results will be evaluated to determine compliance with data quality
objectives.

4.6 Assessment of the Discharge Impact Area (DIA)

The DIA in the APP application guida.nce manual is defined as the maximum aerial
extent of pollutant migration, as projected on the land surface, resulting from discharge.
This aerial extent is predicted by tracing the concentration of a particular pollutant
released in the aquifer due to the result of a discharge to a point where this concentration
dilutes to an ambient level. The impact of a release to groundwater is dependent on
contaminant type and amount, transport mechanisms, and recharge rates. However,
because this facility meets prescriptive BADCT, no discharge is anticipated. For
purposes of satisfying requirements of the APP program, the DIA has been
conservatively defined and is shown on Figure 4-11.

4.6 Monitoring Records

Pursuant to A.A.C. R18-9-112, the GBPGS will retain a monitoring record consisting of
all of the following:

• The date, time, and exact place of a sampling or measurement and the name of each
individual who performed the sampling or measuring

• The procedures used to collect the sample or make the measurement

The name of each individual or laboratory who performed the analysis

The analytical techniques or methods used to perform the sampling and analysis

The chain of custody records
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• Any Held notes relating to the information above

Lm addition, the GBPGS will either retain or have access to monitoring records for a
period of 10 years after die date of the sample or measurement.

4.7 Reporting Requirements

Pursuant to A.A.C. R18-9-113, the GBPGS will abide by the following reporting
requirements:

• Written notice will be given to the Director 180 calendar days before any major
modification to the facility

• The Director will be notified of a violation of a penni condition or that an alert level
has been exceeded at a POC within Ive days after becoming .aware of the violation

• A written report describing the violation (pursuant to A.A.C. R18-9-113) will be
submitted to ADEQ within 30 days after the GBPGS become aware of a permit
condition

• The Director will be notified within five days after the occurrence of one of the
following: bankruptcy tiling by the perrnitee, or any order or judgment against the
permitee for the enforcement of any environmental protection statute and in which
monetary damages or civil penalties are imposed

4.8 Discharge Monitoring and Limitations

As stipulated in the Drain Aquifer Protection Permit Application (Appendix J), the
GBPGS will be required to monitor the discharges on a weekly basis. Impoundment
volumes will be restricted to the original design capacity. However, should a discharge
limit violation or an accidental release from one of the surface impoundments occur, the
following contingency plan will be implemented pursuant to A.A.C. R18-9-111. The
contingency plan will be made available to all employees responsible for the operation of
the GBPGS.

4.9 Contingency Plan

In the event that a discharge results in any of the following, a contingency plan
(consistent with the requirements of A.A.C. R18-9-114) will be implemented:

• violation of a permit condition
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• violation of an AWQS

• exceedance of an alert level

overtopping of the impoundment or a breach of its berm

imminent and substantial endangerment to the public health or the environment.

Exceedance of ARL #1

In the event that there is an exceedance of Action Response Level #1, the appropriate
reporting requirements will be followed, the dual liner system will be evaluated, and if
necessary, a corrective action plan will be submitted to ADEQ for approval and then
implemented.

Exceedance of ARL #2

In the event that there is an exceedance of Action Response Level #2, the appropriate
reporting requirements will be followed. Within three days of detecting the leak, actions
will be initiated to identify the leak location, and if practical, disposal to the
impoundment(s) will cease. A corrective action plan to replace the liner system will be
submitted to ADEQ for approval and then implemented. Samples will be collected tram
the leak detection sump within five days of detection, and analyzed for the constituents
listed in Table 2 of the Draft APP (Appendix J). Analytical results as well as a final
report summarizing the remedial actions will be submitted to ADEQ.

Discharge To Vadose Zone

In the event that there is a leak through the dual liner system and into the vamoose zone,
flow to the impoundments will be stopped immediately. ADEQ will be contacted within
24 hours of detection of the leak. Within 5 days of detecting the leak, the remaining
liquid in the impoundment will be contained and sampled for the constituents in Table 2
of the Drain APP (Appendix I). Analytical results as well as a corrective action plan will
be submitted to ADEQ. A contamination assessment, as well as an evaluation of the dual
liner system will be performed. If required by ADEQ, the groundwater will be monitored
at the applicable POC.

Overtopping of the Impoundment

In the event that the impoundments are overtopped, flow to the impoundment will cease
immediately. ADEQ will be contacted within 24 hours of the overflow. Liquid in the
impoundments will be removed and properly disposed of until the water level is at or
below the &leeboard limit. The amount of water removed, a description of the removal
method, and the disposal arrangements will be noted in a facility log. Within 5 days of
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detecting die leak, the remaining liquid in the impoundment will be sampled for the
constituents in Table 2 of the Draft APP (Appendix I). Analytical results will be
submitted to ADEQ as soon as possible. The circumstances that resulted in the
overtopping of the impoundment will be assessed and a corrective action plan will be
implemented to address the problems identified. A contamination assessment will be
performed to identify impacted soil or groundwater. If  required by ADEQ, the
groundwater will be monitored at the applicable POC. Remedial activities for treating,
storing, or disposing contaminated soil or groundwater will be implemented.

Emergency Response

An emergency response coordinator will be designated for the facility immediately prior
to the commencement of plant operations. This coordinator will be responsible for
activation of emergency response measures. The emergency response coordinator will
adhere to the emergency response measures outlined in the Draft APP (Appendix J).

Emergency Fire Suppression

It may be necessary to use water from the surface impoundments during emergency fire
suppression activities. Water &om the storm water retention pond will be utilized before
water from the evaporation impoundments. If water lion the evaporation impoundments
is used during emergency fire suppression activities, the GBPGS will notify the ADEQ's
Compliance Unit. The GBPGS will provide ADEQ with information relating to the
amount and quality of water discharged to the subsurface. Depending on the amount of
water discharged to the subsurface and the quality of that water, the GBPGS may be
required to collect soil samples and prepare a report describing the impact of the release
to the subsurface for ADEQ submittal.

4.10 Closure and Post-Closure Plans

Under the provisions of Arizona Senate Bill 1401, a facility is no longer required to
submit a closure plan. This bill authorizes the director of ADEQ to require a closure
strategy only as part of the application. The closure strategy for the evaporation ponds is
presented in Section 3.6.

In accordance with R18-9-116, the GBPGS will notify ADEQ of the intent to cease
operations for any activity for which the facility was designed or operated, prior to
ceasing those activities. Within 90 days following that notification, the GBPGS will
submit a closure plan to ADEQ. The closure plan will include:

• approximate quantities and the chemical, biological, and physical characteristics of
the materials to be removed from the facility
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• the destination of the materials to be removed &om the facility and an indication that
placement of the materials at that destination is approved

• approximate quantities and the chemical, biological, and physical characteristics of
the materials that will remain at the facility

•

•

methods to be used to treat any materials remaining at the facility

methods to be used to control the discharge of pollutants from the facility

• any limitations on future land or water uses created as a result of the facility's
operations or closure activities

• methods to be used to secure the facility

• an estimate of the cost of closure

The GBPGS will close the surface impoundments in accordance with clean closure
requirements (Section 3.6). Therefore, post-closure maintenance will not be required.

4.11 Compliance Schedule

Pursuant to A.A.C. R18-9-115, the GBPGS will adhere to the compliance schedule
established in the Aquifer Protection Permit as expeditiously as is practicable. If a
compliance schedule provides that actions be taken during a period that exceeds one year
from the date of permit issuance, the schedule shall set forth interim requirements and the
dates for their achievement. If the time necessary for completion of any interim
requirements is more than one year and is not readily divisible into stages for completion,
the permit shall contain interim dates for submission of reports on progress toward
completion of the interim requirements and shall indicate a projected completion date.

The fo llowing information will be  submit ted  to  ADEQ within 90  days of the
commencement of plant operations:

• The GBPGS will submit MSDS for any treatment chemicals added to process water

CQA for surface impoundments

9 Analytical results for wastewater samples. The samples will be analyzed for the
constituents listed in Table l of the Draft APP (Appendix J).
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5 DEMONSTRATION OF TECHNICAL CAPABILITY

Any person applying for an APP must demonstrate the technical competence to carry out
the conditions of the permit. The Gila Bend Power Partners are responsible for the
design, construction, and operation of the GBPGS. MPI is responsible for the preparation
of the APP.

5.1 Gila Bend Power Partners, L.L.C.

The Applicant, Gila Bend Power Partners, L.L.C. (GBPP), is a Delaware special purpose
limited liability corporation formed to develop an approximate 845-megawatt electric
power generation facility (GBPGS) near the town of Gila Bend, Arizona. The owners of
the GBPP are Dallas, Texas-based Salmons Power Development Inc. (SPDI), and Dallas
Texas-based PowerDevelopment Gila Bend, L.P. Funding and financial support for the
GBPP has been supplied primarily by Sammons Enterprises, Inc. the ultimate parent
corporation of SPDI.

GBPP will employ a Manager of Water Services. This individual will be responsible for
ensuring that permit requirements are met. Since this individual will not be hired before
the submittal of this application, Mr. Bob Walther's resume is included in Appendix K.
Mr. Walther, a registrant of the California State Board of Technical Registration, oversaw
the design and construction of the Gila Bend Power Generation Station.

5.2 Malcolm Pirnie, Ire.

Malcolm Pirie,  Inc. is a century-old firm of independent engineers,  scientists,  and
consultants. Malcolm Pirnie, Inc., one of the largest consulting firms in the United States
devoted solely to environmental concerns, employs a staff of over 1,300 technical and
support personnel with experience in all of areas of environmental problem-solving.
Malcolm Pirie, Inc., offers over 3,000 clients a comprehensive array of environmental
services in such areas as site investigations, design, solid and hazardous wastes, air
quality, and water quality. The resumes of the individuals responsible for the preparation
and review of this APP application are included in Appendix K.

5-1
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6 DEMONSTRATION OF FINANCIAL CAPABILITY

\

Any person applying for an APP must demonstrate the financial competence to construct,
operate, close, and assure proper post-closure care of the facility. GBPP is solely
responsible for the financial aspects of dies APP. To show financial capability, GBPP has
provided total cost estimates for construction, operation, and closure of the GBPGS
(Tables 6-1 and 6-2). Assumptions that were made during the preparation of the cost
estimates are included in the Preliminary Design Report prepared by IT (Appendix A).
The GBPP have prepared a financial report containing the information stipulated in the
APP Guidance Manual. That information has been provided under separate cover. A
statement from the chief financial officer stating that GBPP is financially capable of
meeting the above mentioned costs, and the proposed financial arrangements has also
been provided (Refer to Financial Documentation submittal).

6-1
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26-0ct-00
Gila Bend Power Project
impoundment Construction Cost Opinion

Item Description Unit Q-amy Unit Cost Total Cost
IlClear Gmb and . oral Sqyd 408,278 $0.10 $40,828

oundrnent & Roi Benn Construction| lExcavation of | CuYd 544,370 $1.25 $680,463
Smooth Grading & Contouring Sqyd 408,278 $0.25 $102,070
Collection S I l ls (Excavation, trmdlin p' in & badéllI EA 3 $10,000.00 $30,000

I
l l l l IDrain . in (Trenching, HDPEp'  i n valves& nnanholes EA 4 $8,000.00 $32,000

Excavate & bacaldill Anchor Trenches L1= 17,800 $1.75 $31,150
Install Low permeable ' Soil Liner (6 in) FtI 3,674,500 $0.29 $1,065,605
Install Seconds Liner (60-mil HDP SqFt 3,674,500 $0.36 $1,322,820
[install Drainage Georg SqFt 3,674,500 $0.16 $587,920
Install P Liner (80-mil HDPE) SqFt 3,674,500 $0.48 $1,763,760
Electrical & Instrumentation EA 1 $78,000.00 $78,000
Soil Overliner CuYd 89,821 $9.00 $808,389
Gravel Overliner (above Soil Overliner) CuYd 44,911 $12.00 $538,932
Staff Gage Stations EA 5 $500_00 $2,500

4 1Pond Access Roads (Pr oration) SqFt 57,600 $5.00 $288,000
Pond Access Roads (Gravel Surf%oe CuYd 28,800 $9.00 $259,200
Sub-total $7,631,636

General Conditions 3 .00% $228,949
Permitting 3.00% $228,949
Insurance 0.75% $57,237
PerformanceBond 0.50% $38,158
Survey 0.75% $57,237
Engineering 3.00% $228,949
OA/OC Testing l .00% $76,316
Sub-total

\$915 79

$8,547,432Total Construction Costs

Table 6-1. Estimated Construction Costs
Gila Bend Power Project

Gila Bend, Arizona

ASSUMPTIONS:
l . Construction of the surface impoundments will be
concurrent with and part of the power plant construction .
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Gila Bema Plower Project
Impoundment
Operaltion & Closure Cost Opinion

26-0ct-00

Item Description Cost

O radon & MaintenanceI

Total PondArea (ac.) 82
Ames cleanedanimally 20.5
Salt Accumulation (tons/hr) 5
Total Salt Acaxmulation (tons) 40,296

Cost (S/ton)son I | e $10
I | I Ag Cost $402,960

c 1111enCyst $56,000
ll I IAnnual undnnent Cleaning Cost $458,960

L r ration & Maimemance $6,82c
ITotal Annual O rating Costs $465,780

Closure

Construction Mobilization & Demobilimtion $25,000
I _ A • _Remove & Soil Liners $170,000

Removal & of HDPE & Geo ret LinersI I \ $625,000
orSRemoval & Di • \ |fun | I& P i ` $65,250

mg& Metals . ISoil s5,000
Eanilwork & Final Grading $750,000
Re-vegetation $85,000

Total Closure Costs s1,725.250

Tabk 6-2. Estimated Operation and Closure Costs

Gi la Bend Power Project

Gi la Band, Arizona

ASSUMPTIONS:

1,

2.

3.

Pondswillbcdcalnedattheralc off pondeachyear.
Each cleanout will require approudmately 160 hours to complete.
1 FrontEndLoader&3 Transpor1swi1lbe req11ine¢1

" n
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7 ADMINISTRATIVE DEMONSTRATIONS

7.1 Enforcement Actions

The APP application must include a description of any enforcement action of any federal
or state law, rule or regulation, city or local government ordinance relating to the
protection of the environment. The Gila Bend Power Partners, L.L.C. is comprised of
Power Development Enterprises, Inc. and Industrial Power Technology. Neither of those
companies have had any enforcement action related to the protection of the environment
taken against them during the live years prior to the submittal of this application.

7.2 Zoning

The zoning for the property on which the GBPGS is proposed will be amended, such that
the facility will comply with zoning ordinances. The Gila Bend Power Partners
submitted an application for an amendment to the general plan and an application for a
change in zoning. A copy of that submittal is included in Appendix L. The Gila Bend
Power Partners understand that an APP can not be issued until evidence of zoning
compliance is submitted. Documentation of zoning compliance will be submitted to
ADEQ upon its approval.

7_3 Initial Fee

The fee rules require that initial fees be paid in full before the ADEQ reviews the
application. The GBPGS is applying for an APP for a new, industrial facility with lined
surface impoundments. According to ADEQ's fee schedule, the initial review fee for this
type of facility is $4,500. A check for that amount has been included with this
application.

7-1
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8 CERTIFICATION

The ADEQ requires that a statement certifying that the applicant has examined and is
familiar with the information submitted in the APP application and all attachments, and
that the applicant cem'fies that the information presented in the APP application is true
and accurate. A certification statement has been included as Appendix M.
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8. DEMONSTRATION OF FINANCIAL CAPABILITY (p. 22-23)
Any person applying for an Aquifer Protection Permit must be financially
capable of constructing, operating, closing, and assuring proper post-closure care
of the facility. A person applying for an individual Aquifer Protection Permit
must submit all of the following in support of the demonstration of financial
capability. ADEQ strongly advises that the required financial information be
assembled in a document separate from the rest of the application, so that this
information can be kept confidential, pursuant to ARS §49 - 243.N.

a. Provide estimates for the total costs of each of the following aspects of the
facility. Each of these components must be included in the financial capability
demonstration in order for your application to be administratively complete:

Construction - Estimated at $8.5 million
Operation - Estimated at $466 thousand per year.
Closure - Estimated at $1.7 million.
Post-closure care - Not applicable.

b. Provide a statement by the chief financial officer of the applicant that the
applicant is financially capable of meeting the costs of constructing, operating,
closing, and assuring proper post-closure care. The statement must specify in
detail the financial arrangements for meeting the closure and post-closure
conditions described in the application.

See Attachment - Statement of Financial Capability

c. If the applicant is not a governmental entity, your submittal must also include
one of the following three items:

• The most recent 10K form of the applicant

• A report that contains all of the following:

> Applicant's organizational structure (status as a corporation, partnership,
or other legal entity)

> Description of applicant's business

> Applicant's net worth, describing major assets and liabilities or latest
financial statement



> Description of judgments exceeding $100,000.00 against applicant during
five years prior to making this application

> Description of bankruptcy or insolvency proceedings by applicant during
five years prior to making this application

> Names and dates of birth of executive officers (if applicant is a
corporation)

• Evidence of a bond, insurance, or trust fund

See Attachment - Report on Applicant



Attachment - Report on Applicant

• Applicant's Organizational Structure:

The Applicant, Gila Bend Power Partners. L.L.C. ("GBPP"), is a Delaware special
purpose limited liability corporation formed to develop an approximate 845-megawatt
electn'c power generation facility (the "Project") near the town of Gila Bend, Arizona.
The owners of the Applicant are Dallas, Texas-based Salmons Power Development,
Inc. ("SPDI") and Dallas, Texas-based PowerDevelopment Gila Bend, L.P. Funding
and financial support for the Applicant has been supplied primarily by Salmons
Enterprises, Inc. the ultimate parent corporation of SPDI (see Description of
"Applicant's Net Worth, Describing Major Assets and Liabilities or Latest Financial
Statement" below).

• Description of Applicant's Business:

Applicant's business is the development, construction, ownership and operation of an
approximate 845-megawatt electric power generation facility near Gila Bend,
Arizona. Applicant's financial backer for funding development through construction
and operations is Salmons Enterprises, Inc. ("Sammons"). Samrnons is a diversified,
privately held company with headquarters in Dallas, Texas. Summons owns
companies operating in a variety of industries that include, in addition to electric
power, life insurance, industrial and oil field supply distribution, industrial equipment
sales and leasing, mortgage banking, travel and tourism, and bottled water.

• Applicant's net worth, describing major assets and liabilities or latest financial
statement:

Applicant's financial strength is evidenced by Sammons' investment to date of over
$11 million in development funding of the GBPP Project and its continued
commitment to fund the Project up to and through its commercial operations.
Salmons' portfolio companies have total assets of approximately $7.1 billion,
aggregate sales of approximately $1.5 billion, and a combined net worth of
approximately $1.5 billion. Sammons operates throughout the United States and has
approximately 3,000 employees.

Description of judgments exceeding $100,000.00 against Applicant during five years
prior to making this application:

None.

Description of bankruptcy or insolvency proceedings by Applicant during five years
prior to making this application:

None.



• Names and dates of birth of Applicant's executive officers (if Applicant is a
corporation):

Executive Officers and Dates of Birth of Salmons Enterprises, Inc.

President - Robert W. Korea (10/15/43)
VP - John H. Washburn (10/06/49)
VP & Treasurer - Joe A. Ethridge (07/17/41)



26-0ct-00Gila Bend Power Project
impoundment Construction Cost Opinion

Item Description Unit Quantity Unit Cost Total Cost

Clear Grub and Disposal syd 408,278 $0.10 $40,828
Excavation of impoundment & Rough Berm Construction CuYd 544,370 $1.25 $680,463
Smooth Grading & Contouring Sqyd 408,278 $0.25 $102,870
Collection Sumps (Excavation, trenching, piping & backfill) EA 3 $10,000.00 $30,000
Drain Piping (Trenching, HDPE piping, valves manholes) EA 4 $8,000.00 $32,000
Excavate & backfill Anchor Trenches LF 17,800 $1 .75 $31,150
Install Low permeability Soil Liner (6 in) SqFt 3,674,500 $0.29 $1 ,065,605
Install Secondary Liner (60-mil HDPE) SqFt 3,674,500 $0.36 $1 ,322,820
Install Drainage Geo ret SqFt 3,674,500 $0.16 $587,920
Install Primary Liner (80-mil HDPE) SqFt 3,574,500 $0.48 $1,763,760
Electrical & Instrumentation EA 1 $78,000.00 $78,000
Soil Overliner CuYd 89,821 $9.00 $808,389
Gravel Overliner (above Soil Overliner) CuYd 44,911 $12.00 $538,932
Staff Gage Stations EA 5 $500.00 $2,500
Pond Access Roads (Preparation) SqFt 57,600 $5.00 $288,000
Pond Access Roads (Gravel Surface) CuYd 28,800 $9.00 $259,200
Sub-total $7,631 ,636

General Conditions 300% $228,949
Permitting 3.00% $228,949
Insurance 0.75% $57,237
Performance Bond 0.50% $38.158
Survey 0.75% $57,237
Engineering 3.00% $228,949
QA/QC Testing 1.00% $76,316
Sub-total $915,795

TOTAL CONSTRUCTION COSTS $8,547,432

Estimated Construction, Operation and Closure Costs
Gila Bend Generating Station

Gila Bend, Arizona

ASSUMPTIONS:

1. Construction of the surface impoundments will be concurrent
with and part of the power plant construction.
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Gila Bend Power Project
Impoundment Construction,
Operation & Closure Cost Opinion

Item Description Cost

Operation & Maintenance
Total Pond Area (ac.) 82
Acres cleaned annually 20.5
Salt Accumulation (tons/hr) 5
Total Salt Accumulation (tons) 40,296
Salt Disposal Cost ($/ton) $10
Disposal Cost $402,980
Equipment Cost $56,000
Annual Impoundment Cleaning Cost $458,950
Operation & Maintenance $6,820

Total Annual Operating Costs $465,780

CLOSURE
Construction Mobilization & Demobilization $25,000
Remove & Replace Soil Liners $170,000
Removal & Disposal of HDPE & Geo ret Liners $625,000
Removal & Disposal of Sumps & Piping $65,250
Soil Sampling 8. Metals Analysis $5,000
Earthwork & Final Grading $750,000
Re-vegetation $85,000

Total Closure Costs $1,125,250

Estimated Construction, Operation and Closure Costs
Gila Bend Generating Station

Gila Bend, Arizona

ASSUMPTIONSI

1. Ponds will be cleaned at the rate of 1 pond each year.
2. Each cleanout will require approximately 160 hours to

complete.
3. 1 Front End Loader & 3 Transports will be required.
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Attachment - Statement of Financial Capability 0003 0 g l

To Whom It May Concern:

.DNI '3lnHld w1G92v'l~:
G 3 A I 3 OF 8

I hereby certify that the applicant, Gila Bend Power Partners, L.L.C., ("Applicant") is
financially capable of meeting the costs of constructing, operating, closing, and assuring
proper post-closure care of the contemplated evaporative pond facilities.

Construction and operating costs for the evaporative pond facilities will be part of a
project financing arrangement for the Gila Bend Power Generation Project (the "Project")
that will have its debt requirements provided by bank or long term bond financing. It is
anticipated that the equity for the Applicant to support the debt requirements of the
project financing will come from Samrnons Enterprises, kic. ("Salmons") and affiliates
or subsidiaries of Sammons. Financial arrangements for meeting the closure and post-
closure conditions described herein will be met by cash flow from the Proj et operations.

I hereby certify this X744 day of October, 2000.

\By: A 8
C

senior Vice President - Finance
& Treasurer

Salmons Enterprises, Inc.
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I PricewaterhouseCoopers LLP
2001 Ross Avenue, Suite 1800
Dallas TX 75201-2997
Telephone (214) 754 7900

Report of Independent Accountants

To the Board of Directors of
Sammons Enterprises, Inc. and Subsidiaries:

In our opinion, the accompanying consolidated balance sheets and the related consolidated statements
of income, stockholders' equity and of cash flows present fairly, in all material respects, the financial
position of Salmons Enterprises, Inc. and Subsidiaries at December 31, 1999 and 1998, and the
results of their operations and their cash flows for the years then ended in conformity with accounting
principles generally accepted in the United States. These financial statements are the responsibility of
the Company's management, our responsibility is to express an opinion on these financial statements
based on our audits. We conducted our audits of these statements in accordance with auditing
standards generally accepted in the United States which require that we plan and perform the audit to
obtain reasonable assurance about whether the financial statements are Hee of material misstatement.
An audit includes examining on a test basis, evidence supporting the amounts and disclosures in the
financial statements, assessing the accounting principles used and significant estimates made by
management, and evaluating the overall financial statement presentation. We believe that our audits
provide a reasonable basis for the opinion expressed above.

LLP

March 17, 2000

1



SAMMONS ENTERPRISES, INC. AND SUBSIDIARIES

CONSOLIDATED BALANCE SHEETS
DECEMBER 31, 1999 AND 1998
(Amounts in Thousands)

ASSETS 1999 1998

s 21,557
5,112,664

59,506

s 17,164
5,403,240

Cash and cash equivalents
Marketable securities and investments
Mortgage receivables, net
Accounts and notes receivable, trade, net of

allowance of $2,424 and Sl,822, respectively
kiventories
Property, plant and equipment, net
Deferred policy acquisition costs
Present value of future profits of acquired business
Net assets of discontinued operations
Other assets

144,331
99,882

194,714
636,892
181,263

7,056
626,917

133,950
79,291

188,620
519,726
171,009

8,553
440,316

Total assets s 7,084,782 S 6,961,869

LIABILITIES

Accounts payable and accrued expenses
Notes and loans payable
Policy claims and other reserves
Liability for future policy benefits
Deferred income taxes (benefit) payable

s s 361,705
85,869
54,963

4,838,758
50,718

Total liabilities

321,678
133,906
67,320

5,090,298
(50,809)

5.562,393 5,392,013

STOCKHOLDERS' EQUITY

9,165
143,832
(10,573)

1,474,514
(47,403)
(47,146)

9,299
140,486
(14,757)

1,430,202
58,914
(54,288)

1,522,389 1,569,856

S 6,961,869

Common stock, $1 par value, 9,200 and 9,300 shares
authorized, 9, 165 and 9,299 shares issued, respectively

Paid-in capital
Unearned ESOP shares
Retained earnings
Accumulated other comprehensive (loss) income
Treasury stock, 637 and 734 shares, respectively, at cost

Total stockholders' equity

Total liabilities and stocldiolders' equity s 7,084,782

The accompanying notes are an integral part of the consolidated financial statements.
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SAMMONS ENTERPRISES, INC. AND SUBSIDIARIES

CONSOLIDATED STATEMENTS OF INCOME
FOR THE YEARS ENDED DECEMBER 31, 1999 AND 1998
(Amounts inThousands, except per shareamounts)

1999 1998

SALES AND REVENUES
Product
Service
Life insurance
Net realized investment losses
Net unrealized (losses) gains on trading securities
Other, net

s 515,881
80,235

886,507
(13,984)
(20,436)
27,505

S 637,848
47,982

862,833
(873)
2,925

29.519

Total sales and revenues 1,475,708 1.580.234

COSTS AND EXPENSES
Cost of sales
Cost of services
Insurance benefits
Selling
General and administrative
Amortization of deferred policy acquisition costs
Depreciation and other amortization
Goodwill impairment charge
Interest

389,006
25,048

470,360
65,101

199,673
149,432
34,297
50,431
10,819

492,105
24,009

482,933
59,280

164,972
147,242
24,663

Total costs and expenses 1,394,167

7,501

1,402,705

Income before income taxes and discontinued operations

Provision for income taxes

81,541

23,382

58,159

177,529

56,089

121,440Income before discontinued operations

Discontinued travel operations:
Income from operations, net of income taxes of

S593 and $365, respectively

Net income s

627

58,786 s

199

121,639

s s 14.43
.02

14.45

INCOME PER COMMON SHARE

Continuing operations
Discontinued operations

Total s

6.97
.08

7.05 s

The accompanying notes are an integral part of the consolidated financial statements.
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SAMMONS ENTERPRISES, INC. AND SUBSIDIARIES

CONSOLIDATED STATEMENTS OF STOCKHOLDERS' EQUITY
FOR THE YEARS ENDED DECEMBER 31, 1999 AND 1998
(Amounts in Thousands)

Common Stock
Shares Amount

Paid-in
Capital

9,429 s 9,429 S 131,526Balance, January 1, 1998

Comprehensive income
Net income
Other comprehensive income, net of tax:~

Change in net unrealized investment loss
on available for sale securities I

Comprehensive income

Purchase and retirement of stock
Dividend paid:

$.20 per share
Net decrease in unearned ESOP shares

(130) (130) 5,263

Balance, December 31, 1998

Comprehensive income
Net income
Other comprehensive income, net of tax:

Foreign currency translation
Change in net unrealized investment loss

on available for sale securities

9,299 9,z99

3,697

140,486

(134) (134) (2,111)

Comprehensive income

Purchase and retirement of stock
Dividend paid:

$.46 per share
Net decrease in unearned ESOP shares

Balance, December 31, 1999 9,165 s 9,165

5,457

s 143,832

The accompanying notes are an integral part of the consolidated financial statements.
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Unearned
ESOP
Shares

Treasury
Stock

Comprehensive
Income

Accumulated
Other

Comprehensive
Income

Retained
Earnings Total

S (19,327) s (61,222) s s 59,545 s1,328,850 S 1,448,801

121,639 121,639 121,639

(631) (631)

S

(631)

121,008

6,934 (18,567) (6,500)

(1,720) (1,720)
8,2674,570

(14,757) (54,288) 58,914 1,430,202 1,569,856

58,786 58,786 58,786

675 (1,283) 1,958 675

(105,034) (105,034)

s

(105.03-4)

(45,573)

7,142 (l2,504) (7,607)

(3,928) (3,928)
9,6414,184

s (10.573) s (47,146) S (47,403) $1,474,514 S 1,522,389

The accompanying notes are an integral part of the consolidated financial statements.
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SAMMONS ENTERPRISES, INC. AND SUBSIDIARIES

CONSOLIDATED STATEMENTS OF CASH FLOWS
FOR THE YEARS ENDED DECEMBER 31, 1999 AND 1998
(Amounts in Thousands)

1999 1998

OPERATING ACTIVITIES
s 58.786 s 121.639

183 729
(43,715)

(31)
17.435
20.436

984
(17,337)

(653,721)
700.899
50.431

171 905
(1,790)
(2,471)

(48,728)
(2,925)

873

Net income

Adjustments to reconcile net income to net cash provided
by operating activities

Depreciation and amortization
Benefit for deferred income taxes
Gains on disposal of property and equipment
Net proceeds from (cost of) trading securities
Unrealized investment losses (gains), net
Realized investment losses, net
Gain on sale of mortgage receivables
Loans originated, net
Loans sold
Goodwill impairment charge
Net changes in assets and liabilities, net of acquisition of

other companies
Accounts and notes receivable, trade
Inventories
Deferral of policy acquisition costs
Accounts payable and accrued expenses
Policy claims and benefits
Discontinued operations - non-cash charges and

working capital changes
Other

(10,381)
(20,591)

(141,713)
(13,332)
(37,229)

54.248
7.357

(120,792)
(109,907)

34.376

Net cash provided by operating activities

963
(26,584)
24.243

029

2.663
(365)

(15,556)

106.083

INVESTING ACTIVITIES

Purchases of investments
Sales of investments
Change in short-term investments, net
Additions to property, plant and equipment, net
Acquisition of company and business, net of cash acquired
Change in security lending .
Net investing activities of discontinued operations

(1,923,359)
1,826,514

209,037
(33,894)
(66,231)
(50,500)

(466)

(2,853,538)
2,897,135

371,121
(56,441)
(5,255)

(257,625)
459

Net cash (used in) provided by investing activities (38,899) 95,856

The accompanying notes are an integral part of the consolidated financial statements.
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1999 1998

FINANCING ACTIVITIES
s (37,543)

532,116
(523,450)

(7,607)
(3,928)

SPayments of notes and loans payable
Receipts from interest sensitive life insurance and annuity contracts
Benefits of interest sensitive life insurance and annuity contracts
Purchase of Company's common stock
Dividends
Net financing activities of discontinued operations
Other

iv

(22.287)
500,815

(676,455)
(6,500)
(1,720)

(574)
(1,897)

Net cash used in financing activities

675
(39,737) (208,618)

Increase (decrease) in cash and cash equivalents 4,393 (6,679)

Cash and cash equivalents, beginning of year

Cash and cash equivalents, end of year s

17,164

21.557 s

23,843

17,164

SUPPLENIEYTAL INFORMATION1 1

Interest paid s 14.073 s 10.046

income taxes paid s 74.148 $ 71,050

Net assets acquired in the acquisition of Parkway S 11,487 s i

The accompanying notes are an integral part of the consolidated financial statements
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SAMMONS ENTERPRISES, INC.AND SUBSIDIARIES

NOTES TO CONSOLIDATED FINANCIAL STATEMENTS
(Amountsin Thousands, Except Share and Per Share Amounts)

1. SUMMARY OF SIGNIFICANT ACCOUNTING POLICIES

Organization

Samrnons Enterprises, Inc. ("SEI" or "the Parent") is a diversified holding company with principal
subsidiaries operating in a variety of industries that include the life insurance and annuity business,
industrial and oil field supply distribution, industrial equipment sales and leasing, travel and
tourism, mortgage banking, and bottled water. At December 31, 1999, all operations were
predominantly in the United States with limited international business.

The consolidated financial statements -include the accounts of SEI and its wholly owned
subsidiaries ("the Company"). Significant intercompany transactions have been eliminated in
consolidation.

Basis of presentation

The preparation of financial statements in conformity with generally accepted accounting principles
requires management to make estimates and assumptions that affect the reported amount of assets
and liabilities and disclosure of contingent assets and liabilities at the date of the financial
statements, and the reported amounts of revenues and expenses during the reporting period. Actual
results could differ from those estimates.

The most significant areas which require the use of management's estimates relate to the
determination of the fair values of financial instruments, deferred policy acquisition costs, and
future policy benefits for traditional life insurance policies.

The Company is subject to the risk that interest rates will change and cause a decrease in the value
of its investments. To the extent that fluctuations in interest rates cause the duration of assets and
liabilities to differ, the Company may have to sell assets prior to their maturity and realizealoss.

Cash equivalents

The Company considers all demand deposits and interest bearing accounts not related to the
investment function to be cash equivalents.

Investments and investment income

The Company classifies its fixed maturity investments (bonds and redeemable preferred stocks) and
equity securities (common and non-redeemable preferred stocks) as trading, available for sale or
held to maturity. The Company has no securities classified as held to maturity.

Trading securities are held for resale in anticipation of short-term market movements. The
Company's trading securities are stated at market value. Gains and losses on these securities, both
realized and unrealized, are included in the determination of net income. Net cost of or proceeds
from trading securities are included in operating activities in the consolidated statement of cash
flows.



SAMMONS ENTERPRISES, INC. AND SUBSIDIARIES

NOTES TO CONSOLIDATED FINANCIAL STATEMENTS
(Amounts in Thousands, Except Share and Per Share Amounts)

Available for sale securities are classified as such if not considered trading securities or if there is
not the positive intent and ability to hold the securities to maturity. Such securities are carried at
market value with the unrealized holding gains arid losses included directly in stocldiolders' equity,
net of related adjustments to deferred policy acquisition costs and deferred income taxes. Cash
flows from available for sale security transactions are included in investing activities in the
consolidated statement of cash flows.

Short-term investments are stated at amortized cost which approximates market. Policy loans and
other invested assets are carried at unpaid principal balances.

Investment income is recorded when earned. Realized gains and losses are determined on the basis
of specific identification of the investments.

'When a decline in value of an investment is determined to be other than temporary, the specific
investment is carried at estimated realizable value and its original book value is reduced to reflect
this impairment. Such reductions in book value are recognized as realized investment losses in the
period in which they are written down.

Mortgage receivables, net

Mortgage receivables include loans held for sale to investors and certain loans held by the
Company which may not be immediately sold, net of allowance for loan losses, Loans held for sale
are stated at the lower of cost or market, determined on a net aggregate basis using current market
prices and historical experience.

Gains or losses on mortgage receivables sold are recognized based on the difference between the
selling price and the carrying value of the related mortgage loan. Direct loan origination costs, net
of nonrefundable loan fees received, are deferred and included in the carrying value of the
mortgage receivables.

Inventories

Inventories are stated at the lower of cost or market. Cost is determined principally using the last-
in, first-out ("LIFO") method. The excess of current cost over LIFO value was approximately
S32,590 and $40,151 at December 31, 1999 and 1998, respectively.

Property, plant and equipment

Property, plant and equipment are recorded at cost. Depreciation is provided over the estimated
service lives of depreciable assets using both straight-line and accelerated methods. Gains or losses
from retirements and dispositions are recorded in the period incurred.

12



SAMMONS ENTERPRISES, INC. AND SUBSIDIARIES

NOTES TO CONSOLIDATED FINANCIAL STATEMENTS
(Amounts in Thousands, Except Share and Per Share Amounts)

Goodwill

Goodwill (the excess of purchase price over the fair value of net assets acquired) is carried at fair
value at the date of acquisition less accumulated amortization. Goodwill is amortized using the
straight-line method over the estimated useful lives of the respective assets. The carrying values of
all long-terrn assets, including goodwill, are renewed for impairment whenever events or changes
in circumstances (such as significant declines in sales, earnings, or cash flows or material adverse
changes in the business climate) indicate they may not be recoverable.

Insurance operations

Life insurance premiums, other than premiums on universal life and other interest sensitive life
insurance and investment contracts, are recognized as revenue over the premium paying period.
Revenues for universal life and other interest sensitive life insurance and investment contracts
consist of policy fund charges for cost of insurance, policy administration, and surrender charges
assessed against policyholder account balances.

Policy acquisition costs which vary with, and are primarily related ro the production of new
business, are deferred to the extent that such costs are deemed recoverable from future profits.
Such costs include commissions, policy issuance, underwriting and variable agency expenses. For
traditional insurance products, such costs are amortized over the estimated premium paying period
of the related policies in proportion to the ratio of the annual premium revenues to the total
anticipated premium revenues. Deferred costs related to interest sensitive policies are amortized
over the lives of the policies (up to 25 years) in relation to the present value of actual and estimated
gross profits, subject to regular evaluation and retroactive- revision to reflect actual emerging
experience.

The present value of future profits of acquired business ("PVFP") represents the portion of the
purchase price of a block of business which is allocated to the future profits attributable to the
insurance in force at the dates of acquisition. The PVFP is amortized in relationship to the actual
and expected emergence of such future profits,

Policy reserves for universal life and other interest sensitive life insurance and investment contracts
of 34,241,053 and $4,178,019 at December 31, 1999 and 1998, respectively, are determined using
the retrospective deposit method. Policy reserves consist of the policyholder deposits and credited
interest less withdrawals and charges for mortality, administrative and policy expenses. Interest
credited ratesranged 'from2.75% to 6.25% in 1999 and 3.00% to 6.50% during 1998.

The liabilities for future policy benefits for traditional life insurance policies and policy owner
funds of $849,245 and $660,739 at December 31, 1999 and 1998, respectively, generally are
computed by the net level premium method, based upon estimated future investment yield,
mortality, morbidity and withdrawals which were appropriate at the time the policies were issued or
acquired. Interest assumptions ranged from 6.25% to 11.25% in 1999 and 6.50% to 11.00% during
1998.

13



SAMMONS ENTERPRISES, INC. AND SUBSIDIARIES

NOTES TO CONSOLIDATED FINANCIAL STATEMENTS
(Amounts in Thousands, Except Share and Per Share Amounts) .

Liabilities for policy claims and benefits payable include provisions for reported claims and
estimates for claims incurred but not reported, based on the terms of the related policies and
contracts and on prior experience. Claim liabilities are necessarily based on estimates and are
subject to future changes in claim severity and frequency. Estimates are periodically reviewed and
adjustments are reflected in current operations.

Payment of dividends or other distributions of the insurance subsidiaries are limited by statute.

Fair value of financial instruments

The fair value of investment securities is generally based on quoted market prices or fair value
prices obtained from independent pricing services using industry formulas applicable to the yield,
credit quality, and maturity of the investments. Fair values for the liabilities under investment-type
insurance contracts are estimated based on cash surrender values of the underlying contracts.

Federal income taxes

Deferred tax liabilities and assets are recognized based upon the difference between the financial
statement and tax bases of assets and liabilities using enacted tax rates in effect for the year in
which the differences are expected to reverse.

Income per common share

Income per common share is based on the weighted average number of common shares outstanding
during each year.

Reclassifications

Certain reclassifications have been made to prior year's balances to conform to current year
presentation.

14



SAMMONS ENTERPRISES, INC. AND SUBSIDIARIES

NOTES TO CONSOLIDATED FINANCIAL STATEMENTS
(Amounts in Thousands, Except Share and Per Share Amounts)

2. ACQUISITION

In January 1999, the Company purchased substantially all of the assets of a mortgage company,
Parkway Mortgage, Inc. ("Parkway"). In addition the Company assumed the responsibility for the
liability of the warehouse line of credit used to fund loan originations. The acquisition was
accounted for as a purchase. The total purchase costs of S65,520 were allocated to the assets and
liabilities based on their relative fair values.

The Company has evaluated goodwill and recorded an impairment charge of $50,431 which was
the unamortized balance of goodwill. This impairment charge was determined by measuring the
carrying amount of goodwill against the estimated discounted cash flows associated with the
operation of the mortgage operation. The evaluation at that time indicated that the future
discounted cash flows were not sufficient to recover the carrying value of goodwill.

3. FAIR VALUE OF FINANCIAL INSTRUMENTS

The carrying value and estimated fair value of the Company's financial instruments are as follows:

December 31, 1998

Carrying

Value

December 31. 1999

Estimated

Fair Value

Carrying

Value

Estimated

Fair Value

Financial assets:

S 3,726,466 S 3,726,466 s 3,916,313 s 3,916,313
Fixed maturities -

Available for sale

Trading

Equity securities -

.Available for sale

Trading

Policy loans

Shor't~term investments

Other investments

Mortgage receivables, net

398,610
80,696

313,555
438,433
154,904
59,506

398,610
80,696

313,555
438,433
154,904
60,113

319,006
117,021
311,845
647,470
91,585

319,006
117,021
311,845
647,470
91,585

1,272,358 1,254,082
Financial liabilities:

Investment-type insurance contracts

Warehouse line of credit

Other notes and loans payable

1,297,122
55,373
78,533

1,281,289

55,373

78,533 85,869 85,869



SAMMONS ENTERPRISES, INC. AND SUBSIDIARIES

NOTES TO CONSOLIDATED FINANCIAL STATEMENTS
(Amounts in Thousands, Except Share and Per Share Amounts)

4. INVESTMENTS AND INVESTMENT INCOME

The amortized cost and estimated fair value of fixed maturities and equity securities classified as
available for sale at December 31, 1999 and 1998 are as follows:

December 31 . 1999

Amortized
Cost

Gross
Unrealized

Holding
Gains

Gross
Unrealizctd

Holding
Losses

Estimated
Fair

Value

Fixed maturities:
U.S. Treasury and other U.S.

government corporations and
agencies

Corporate securities
Mortgage-backed securities
Other debt' securities

s 217,329
1,939,937
1,450,537

307,012

s 1,739
8,55x
4,336
5.139

S 3,839
135,225
61,072
7.978

S 215.229
1_813."63
l,39l~.>=*l

304.1 ~`

3,726,460

398.610

s 4,125,076

Total fixed maturities

Equity securities

Total available for sale

3,914,815

385,230

S 4,300,045 s

19,765

58.424

78,189 s

208,114

45.044

253,158

December 31. 1998

Amortized
Cost

Gross
Unrealized

Holding
Gains

Gross
Unrealized

Holding
Losses

Estimated
Fair

Value

Fixed maturities:
U.S. Treasury and other U.S.

government corporations and
agencies

Corporate securities
Mortgage-backed securities
Other debt securities

s 327,331
1,591,184
1,659,748

274,685

s 16,208
52,282
45,160

450

s 644
34,991
14,887

213

s 342,895
1,608,475
1,690,021

274,922

Total fixed maturities .

Equity securities

Total available for sale

3,852,948

260,258

S 4,113,206 s

114,100

63,598

177,698 s

50,735

4,850
55,585

3,916,313

319,006

s 4.235,319

The cost of equity securities classif ied as trading securities is $98,868 and $103,798 as of
December 31, 1999 and 1998, respectively.
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SAMMONS ENTERPRISES, INC. AND SUBSIDIARIES

NOTES TO CONSOLIDATED FINANCIAL STATEMENTS
(Amounts in Thousands, Except Share and Per Share Amounts)

The unrealized appreciation on the available for sale securities is reduced by deferred policy
acquisition costs and deferred income taxes as of December 31, 1999 and 1998, and is reflected as
accumulated other comprehensive income in the consolidated statement of stockholders' equity as
shown below:

1999 1998

s S 122,113(171,022)
(1,283)

100,080
24,822

Gross unrealized appreciation
Foreign currency translation
Deferred policy acquisition costs
Deferred income taxes

(30,188)
(33,011)

Accumulated other comprehensive income s (47.403) s 58,914

The other comprehensive income in 1999 and 1998 is comprised of the change in unrealized gains
(losses) on available for sale fixed maturity and equity security investments arising during the
period less the realized losses included in income, deferred policy acquisition cost and deferred
income taxes as follows:

1999 1998

S S (48,434)
19,403

Q

Fixed maturities
Equity securities
Foreign currency translation
Less the accumulated losses released into income
Less deferred policy acquisition cost impact
Less deferred income tax effect

1,245
26,823

332

s

(264,877)
(41,822)
(1,283)
13,586

130,268
57,811

(106,317) s (631)

The amortized cost and estimated fair value of available for sale fixed maturities at December 31,
1999, by contractual maturity, are shown below. Expected maturities will differ from contractual
maturities because borrowers may have the right to call or prepay obligations with or without call
or prepayment penalties.

Amortized
Cost

Estimated
Fair
Value

Due in one year or less
Due after one year through five years
Due in five years through ten years
Due after ten years
Securities not due at a single maturity date

Total fixed maturities

s 17,369
302,600
580,195

1,568,201
1,446,450

s 17,385
299,524
562,758

1,457,082
1,389,717

s 3,726,466S 3,914,815
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SAMMONS ENTERPRISES, INC. AND SUBSIDIARIES

NOTES TO CONSOLIDATED FINANCIAL STATEMENTS
(Amounts in Thousands, Except Share and Per Share Amounts)

Major categories of investment income are summarized as follows:

1999 1998

Gross investment income:
Fixed maturities
Equity securities
Policy loans
Short-term investments
Other invested assets

s 287,746
37-132
22,707
23,856
12,056

s 298,616
29,830
22,439
40,904
9,347

Gross investment income

Less investment expenses

Net investment income s

383,497

(6,477)

377.020 s

401,136

(16.521>

384.615

The major categories of investment gains and losses reflected in the income statement are
summarized as follows:

1999 1998

Realized

Unrealized
Trading
Securities Realized

Unrealized
Trading

Securities

s $ SFixed maturities
Equity securities
Other

s
(20,436) 2,925

Net investment gains (losses) S

(9,457)
(4,390)
(137)

(13,984) s (20.436) s

9,525
(9,331)
(1,067)
(873) s 2.925

Proceeds from the sale of available for sale securities and the gross realized gains and losses on
these sales during 1999 and 1998, were as follows:

1999 1998

Fixed
Maturities Equity

S

Fixed
Maturities Equity

sProceeds from sales
Gross realized gains
Gross realized losses

s 1,055,588
6,631

16,944

183,052
3-149

31,678

s 1,257,085
16,426
6,304

409,735
453

8,474
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SAMMONS ENTERPRISES, INC. AND SUBSIDIARIES

NOTES TO CONSOLIDATED FINANCIAL STATEMENTS
(Amounts in Thousands, Except Share and Per Share Amounts)

5. MORTGAGE RECEIVABLES, NET

Mortgage receivables consist primarily of loans made by the Company for resale in the secondary
mortgage market. As of December 3 l, 1999, the Company's mortgage receivables consisted of the
following:

1999

Loans held for investment

Loans held for sale

s 1,879

58,910

Add: Deferred loan origination costs, net

Less: Allowance for possible loan losses
Less: Net unrealized loss on loans held for sale

Netmortgage receivables s

60,789
558

(1,084)
(757)

59,506

6. PROPERTY, PLANT AND EQUIPMENT

The major classifications of property, plant and equipment are as follows:

1999 1998

Land and land improvements
Buildings and improvements
Rental equipment
Other

S 26,701
124,441
93,236

102,569

s 27,079
135,341
70,328
87,853

Accumulated depreciation

346,947
(152,233)

320,601
(131,981)

s 194,714 s 188,620

Depreciation expense was $30,521 and $24,291 for the years ended December 31, 1999 and 1998,
respectively.

q
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SAMMONS ENTERPRISES, INC. AND SUBSIDIARIES

NOTES TO CONSOLIDATED FINANCIAL STATEMENTS
(Amounts inThousands, Except Share and Per Share Amounts)

1. NOTES AND LOANS PAYABLE

Notes and loans payable are as follows:

1999 1998

S s 61,437Stock acquisition note
Mortgage warehouse line of credit
Mortgage note payable
Other notes and loans payable

54,995
55,373
22,263
1,275

22,732
1.700

S 133,906 s 85.869

In November 1993, the Company purchased 1,250,000 of its shares from a related party financed
with a non-interest bearing note in the amount of S133,400. The acquisition was recorded at its
discounted fair market value in the amount of $92,494. At December 31, 1999, the note requires 6
remaining annual payments ranging from $10,600 to $12,000 with the f inal payment due on
December ', 2005.

As of December 31, 1999 and 1998, the Company had a mortgage note payable to a related party,
The mortgage note bears interest at 10.5%, matures July 1, 2001, and requires principal and interest
payments due in quarterly installments of $709. The mortgage note contains restrictive debt
covenants including, but not limited to certain cash flow requirements, whereby at each quarter end,
cash must exceed 130% of principal and interest payments due in the four subsequent quarters. The
note is collateralized by certain real property, buildings and improvements, and equipment.
Accrued interest payable to a related party of approximately $584 and $597 was included in
accrued expenses as of December 31, 1999 and 1998, respectively.

As part of the acquisition of the mortgage operations, the Company assumed the liability for the
warehouse line of credit used to fund loan originations. This $115,000 warehouse line of credit
with First Union National Bank, as agent for itself and other participant lenders, expires January 28,
2000. Under the terms of the agreement, the Company has pledged certain mortgage receivables
held for sale. Advances are generally made under the line of credit equal to 98% of the pledged
mortgage receivables. Interest on the principal balance of loans outstanding is accrued at the federal
funds lending rate plus 1% and is payable monthly. As of December 31, 1999, the interest rate on
the line of credit was 5.88%. This line of credit agreement requires Parkway to meet certain
financial ratios, which includes maintaining a minimum tangible net worth of $14,000 and be
guaranteed by the Company until the expiration of the agreement. As of December 31, 1999,
Parkway was in compliance with all loan covenants.
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SAMMONS ENTERPRISES, INC. AND SUBSIDIARIES

NOTES TO CONSOLIDATED FINANCIAL STATEMENTS
(Amounts in Thousands, Except Share and Per Share Amounts)

Subsequent to December 31, 1999, Parkway negotiated a new warehouse line of credit amounting
ro $100,000 with First Union National Bank, as agent for itself and other participant lenders. Under
the terms of the new agreement, interest accrues at the federal funds lending rate plus 1.25%
payable monthly. This line of credit agreement requires that Parkway meet certain financial ratios,
which includes maintaining a minimum tangible net worth of Sl7,000, a leverage ratio of 811, and a
minimum liquidity of 35% of adjusted tangible net worth as measured on the last day of each
month. The Company does not guarantee Mis new line of credit.

Scheduled maturities of notes and loans payable are as follows:

Year ending December 31:

2000
2001
2002
2003
2004

Thereafter

s

S

63,406
30,104
9,133
9,537

10,436
11,290

133,906

8. INCOME TAXES

The Company files a consolidated federal income tax return for the Parent and eligible domestic
subsidiaries. The provisions (benefits) for income taxes consist of the following:

1999 1998

Current:
Federal
State, local and foreign

S 65,469
1,628

s 65,438
(7,559)

67,097 57,879

Deferred:
Federal
State, local and foreign

(13,228)
11,438

Provision for income taxes s

(43,421)
(294)

(43,715)
23,382 s

(1,790)

56,089
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SAMMONS ENTERPRISES, INC. AND SUBSIDIARIES

NOTES TO CONSOLIDATED FINANCIAL STATEMENTS
(Amounts in Thousands, Except Share and Per Share Amounts)

The components of the net deferred tax (asset) liability are as follows:

1999 1998

Deferred tax liabilities
Deferred tax assets
Valuation allowance

s S 301,332
(258,726)

8,100

Net deferred tax (asset) liability s

280,955
(344,331)

12,446
(50,930) s 50,706

The net deferred tax asset included in net assets of discontinued operations is $121 and $12 at
December 31, 1999 and 1998, respectively.

Significant temporary differences include intangibles, deferred acquisition costs and future policy
benefits and policy claims.

The difference between the provision for income taxes attributable to income before income taxes
and the amounts that would be expected using the U.S. Federal statutory income tax rate of 35% in
1999 and 1998 is as follows:

1999 1998

Federal income taxes at the statutory rate
State and local income taxes, net of federal benefit
Amortization of intangibles
Dividends received deduction
Meals and entertainment
Tax exempt interest
Foreign
Valuation allowance
Other

$ 28,542
(4,401)

772
(698)
324

(2,678)
1,392
4,346
(4,217)

s 62,200
839
772

(2,022)
282

(1,636)
795

Provision for income taxes S 23,382 s

(5,141)
56,089

Income taxes payable in the amount of $531 and $1,286 for the years ended December 31, 1999
and 1998, respectively, have been included as' a component of accounts payable and accrued
expenses. Prepaid income taxes of $17,008 and $11,227 for the years ended December 31, 1999
and 1998, respectively, have been included as a component of other assets.
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SAMMONS ENTERPRISES, INC. AND SUBSIDIARIES

NOTES TO CONSOLIDATED FINANCIAL STATEMENTS
(Amountsin Thousands, ExceptShare and Per Share Amounts)

As part of the revaluation of assets and liabilities with the acquisition of North American, a
valuation allowance was established in 1996. To the extent that tax benefits are subsequently
recognized relating to amounts for which this valuation allowance was provided, the effect will be
applied to reduce goodwill by the same amount. Such a reduction, in the amount of S8,225, was
taken in 1998 reducing the valuation allowance to $8,100.

In assessing the reliability of deferred tax assets, management considers whether it is more likely
than not that some portion or all of the deferred tax assets will not be realized. Based on
management's analysis of the realization of deferred assets at December 31, 1999, a valuation
allowance was provided in the amount of $4,346. To the extent that tax benefits are subsequently
recognized relating to amounts for which this valuation allowance was provided, the effect will be a
reduction of tax expense in the period so recognized.

Prior to 1984, certain special deductions in arriving at taxable income were allowed life insurance
companies. These special deductions, totaling $66,000 as of December 31, 1999 and 1998,
respectively, are accumulated in a special "policyholders' surplus" memorandum tax account of an
insurance subsidiary. Should stockholder dividends be paid from this account, the Company would
be subject to additional federal income taxes.

9. OPERATING LEASES

The Company pays vehicle, office space, land, and plant facility rentals under various operating
lease agreements. Rental expense of approximately $10,460 and $12,043 was incurred in 1999 and
1998, respectively. Approximate future minimum lease payments under no cancellable leases are
as follow:

Year ending December 31,

2000
2001
2002
2003
2004

Thereafter

$ 8,358
7,255
3,962
1,460

920
781

s 22,736
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SAMMONS ENTERPRISES, INC. AND SUBSIDIARIES

NOTES TO CONSOLIDATED FINANCIAL STATEMENTS
(Amounts inThousands, Except Share and Per Share Amounts)

u

10. EMPLOYEE BENEFIT PLANS

The Company has noncontributory defined benefit pension plans covering certain full-time
employees. In addition, the Company provides certain post-retirement health care and life
insurance benefits for eligible active and retired employees through a defined benefit plan. The
information for both plans at December 31, is as follows:

Pension Benefits

1999 1998

Other Benefits

1999 1998

s 55,350
75,771

s 56,582
72,640

s 8,994 S 9,347Benefit obligation
Fair value on plan assets

Funded status

Prepaid (accrued) benefit cost

s

S

20,421
5,057

s

s

16,058
6,343

s

S

(8,994) $
(9,869) s

(9,347)
(9,553)

Pension Benefits

1999 1998

Other Benefits

1999 1998

Weighted-average assumptions
as of December 31 :

Discount rate
Expected return on plan assets
Rate of compensation increase

7.75%
8.75%
4.25%

7.00% 2
8.75%
4.25%

7.75% 7.00%

For measurement purposes, a 6.25% and a 6.50% annual rate of increase in the per capita cost of
covered health care benefits was assumed for 1999 and 1998, respectively. The rate was assumed
to decrease gradually to 4.50% in 2006 and remain at that level thereafter.

Pension Benefits

1999 1998

Other Benefits

1998

s 1,286 s 1,568
4,393

s

1999
886
570
309
879

s 965
941
262

1,203

Benefit cost
Employer contributions
Plan participants' contributions
Benefits paid 3,917 3,527

During 1998, the Company had a combined curtailment and settlement gain in the pension and
other post-retirement benefit plans of approximately $487 and $422, respectively, included in
operations. The curtailment was the result of a reduction in the covered workforce at one of the
subsidiary companies.
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NOTES TO CONSOLIDATED FINANCIAL STATEMENTS
(Amountsin Thousands, Except Share and Par Share Amounts)

TheCompany sponsors an Employee Stock Ownership Plan ("ESOP") covering certain full-time
employees. As of December 31, 1999 and 1998, the ESOP trust was indebted to the Company in
the aggregate amount of $10,573 and Sl4,757, respectively, in conjunction with stock purchases
prior to 1994. These ESOP shares were initially pledged as collateral for its debt. The loan requires
the ESOP to make annual principal payments of $3,000 to the Company. Dividends on shares held
by the ESOP are paid to the ESOP trust and, together with Company contributions, are used by the
ESOP to make principal and interest payments. As the debt is repaid, shares are released from
collateral and allocated to active employees, based on the proportion of debt service paid in the
year.

The shares pledged as collateral are reported as unearned ESOP shares, shown as a reduction of
stockholders' equity. As shares are released from collateral, the Company reports compensation
expense equal to the current market price of the shares, and the shares become outstanding for
reamings-per-share computations.

The ESOP shares as of December 31, 1999 and 1998 were as follows:

1999 1998

Allocated shares
Shares released for allocation
Unallocated shares

313,380
41,839

105,731
460,950

305,072
46,289

147,570
498,931Total ESOP shares

Fair value of unallocated shares s 21,146 s 26,120

11. COMMITMENTS AND CONTINGENCIES

The Company has, in the normal course of business, claims and lawsuits tiled against it. The
Company believes these claims and lawsuits, either individually or in aggregate, will not materially
affect the Company's financial position or results of operations.

The Company presently reinsures the excess of each individual risk over $500 on ordinary life
insurance in order to spread its risk of loss. Certain other individual health contracts are reinsured
on a policy-by-policy basis.

To the extent that reinsurers may not be able to meet the obligations assumed under the reinsurance
contracts, the Company is contingently liable to pay policy benefits.
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SAMMONS ENTERPRISES, INC. AND SUBSIDIARIES

NOTES TO CONSOLIDATED FINANCIAL STATEMENTS
(Amounts inThousands, Except Shareand Per ShareAmounts) '

12. DISCONTINUED OPERATIONS

During 1999, the Company entered into negotiations to sell its wholly-owned subsidiary, Adventure
Tours USA, Inc. and Subsidiaries ("Adventure Tours"), a wholesale tour operator in the Pavel
industry. Adventure Tours had operating revenue of $154,792 and $149,624 for the years ended
December 31, 1999 and 1998, respectively. The transaction is expected to be completed during
2000.

Net assets of discontinued operations at December 31, 1999 and 1998 were $7,056 and S8,553.
These net assets consist of net worldng capital, property and cquipment,.and intangibles less related
liabilities.

13. SUBSEQUENT EVENT

During 1999, the Company entered into an agreement to acquire Royal Life Insurance Company of
New York, a New York domiciled life insurance company for S85,000. Royal Life of New York
has invested assets of $720,000 and policyholder obligations of $655,000. This transaction was
completed in January 2000.
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1.0 INTRODUCTION

This report provides the design of the proposed evaporation impoundments at the Gila Bend Power

Project (GBPP), which is being developed by Gila Bend Power Partners, LLC. The evaporation

impoundments are a component of the planned power generating facility near the town of Gila Bend,

Arizona. The impoundments are required to evaporate excess cooling tower water from the

generating plant.

Industrial Power Technology has prepared a design for the evaporation impoundment facility for

inclusion with the Aquifer Protection Permit (APP) application. The APP will be submitted to the

Arizona Department of Environmental Quality (ADEQ) for permit approval. This report wail be

included as an appendix to the APP.

In order to expedite the permitting process, the design of the impoundment utilizes prescriptive

design criteria established under Best Available Demonstrated Control Technology (BADCT)

guidelines.
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2.0 SITE DESCRIPTION

The evaporation impoundments are located on a site approximately 6 miles northwest of the town of

Gila Bend and 1 mile south of the Gila River. As shown on Drawing 1, the evaporation

impoundments are situated within Section 19 north and west of the plant site.

The existing ground at the site is generally unimproved desert with level areas intersected by

ephemeral washes and drainage. One of the level areas on the western edge of Section 19 includes

several abandoned structures. Vegetation on the site consists of scattered grass, brush and

occasional trees.

The site is bounded to the north by Sisson Road and on the east by Citrus Valley Road, both paved

roads. The impoundments will not be visible from either of the existing roads. The existing drainage

washes will be channeled and/or diverted around the facility through the large wash on the eastern

boundary of the plant site and through improvements in drainage across the entire property.
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3.0 FACILITY DESIGN

3.1 BADCT REQUIREMENTS

It is the intent of this evaporation impoundment design to meet or exceed the prescriptive design

criteria established under the BADCT guidelines for qualifying double-lined impoundments. The

impoundment meets or exceeds the prescriptive BADCT requirements as follows:

• The liner system used for the impoundment would be a composite system, consisting of a 60-

mil HDPE lower liner and an upper 80-mil HDPE liner separated by a leak detection layer. The

lower liner will be placed on a 6-inch thick layer of low permeability material with a minimum

permeability of 1 x104 cm/sec. The design presented in this report suggests that the soil layer

could be replaced with an equivalent geosynthetic clay liner (GCL),

The leak detection layer shall be genet with a minimum hydraulic conductivity of 1 x10.2

cm/sec. The genet is used instead of a 12-inch thick drainage layer of sand, gravel, or other

material, which also achieves a hydraulic conductivity of at least 10 cm/sec. A demonstration of

the adequacy of the genet for conveying solutions to the sump is conducted by comparing the

genet performance to that of the 12-inch thick drainage layer. The leak collection and removal

system will be operated to maintain a head over the bottom liner of 1 foot.

• Surface water control for the 100-year, 24-hour storm event would be in the form of a diversion

of url-on from upstream watershed areas around the impoundments, and additional capacity in

the impoundments to account for direct precipitation.

• Both liners will be secured in an engineered anchor trench at the impoundment berm crest.

3.2 GEOTECHNICAL INFORMATION

q

Geotechnical information for the site was obtained from 8 soil boring profiles. The borings were

drilled as part of a preliminary Geotechnical investigation, carried out by others. The boring locations

are shown on Drawing No. 2` and the profiles are presented in Appendix A. Information from the

profiles indicates that the site is covered by alluvial deposits in excess of 26 ft thick, the maximum

depth explored. Groundwater was encountered in soil boring B2 at a depth of approximately 24 feet

bus

3.3 IMPOUNDMENT LAYOUT
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The evaporation impoundment consists of four approximately equal size, 20-acre ponds and one

approximately 7-acre pond with a net combined area of approximately 87 acres. The boundaries of

the evaporation impoundments have been set by the Section 19 property line on the west, the

flowage easements across the north and east of the impoundments and by the plant site location on

the south.

Two approximately 20-acre ponds will parallel the western edge of the southeast quarter of Section

19 with a property line setback to allow on-site access to the ponds and berms. Two approximately

20-acre ponds will be directly north and northwest of the plant site occupying the northeast quarter of

the southwest quarter of Section 19.

The impoundments are designed to minimize berm elevations and will be surrounded by a security

fence. The impoundment cross-section is shown on Drawing No. 3. Access ramps with 8 to I slopes

were placed at each of the impoundments to accommodate excavation and hauling equipment into

the ponds. The access roads and ramps are shown on Drawing Nos. 2 and 5.

3.4 IMPOUNDMENT SIZING

A water balance was developed in order to determine the critical depths in the evaporation

impoundments. A detailed calculation of the water balance is provided in Appendix B.

discussion of the operation of the evaporation impoundments is provided in Section 7.0.
Additional

The water balance examined both average and wet climatic conditions, coupled with cooling tower

inflow, to calculate the operating depths in the impoundments, Average climatic conditions were

based on average precipitation and evaporation; wet climatic conditions were based on the wettest

year on record for precipitation and minimum evaporation. Precipitation data for the site is based on

the Gila Bend gazing station. Evaporation from the impoundments was adjusted to reflect the high

TDS water intended for these impoundments. Evaporation data and any adjustments were

developed from the following sources:

Evaporation from open water surfaces (Cooley 1970)

Mean Monthly, Seasonal, and Annual Pan Evaporation for the United States (NOAA

1982)

Evaporation Atlas for the Contiguous 48 United States (NOAA 1982)

The Effect of salinity on Evaporation (Harbeck 1955)

Painted Rock Dam Pan Evaporation (U.S. Corp of Engineers 1990-2000)

The critical impoundment depths developed from the water balance are presented on Figure 1. The
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water balance assumes a 90-day inflow period from the cooling towers with flow rates that can be

evaporated 240 days following the inflow period. This allows 30 days to remove salt deposits prior to

reuse of the impoundment. The resulting salt deposit depth is calculated to approximately 1-ft,

Based on this operation method, the design depth of the impoundment above the overlier at the

junction of the 3:1 and 0.5 percent slopes was estimated to be 7 ft. This depth provides for 2 ft of dry

freeboard below the impoundment crest. The water balance for the average year climate conditions

incorporates the inflow of the 100-year, 24-hour precipitation over the impoundment area and entire

power generating plant. The critical depth design was 4.7 ft, based on the maximum impoundment

depth resulting during the wet year climate condition.

3.5 IMPOUNDMENT COMPOSITE LINER

The impoundment composite liner consists of a primary 80-mil HDPE liner and a secondary 60-mil

HDPE liner separated by a 0.2-in genet as shown on Drawing Nos. 3, 5, and 7. The primary liner is

covered by a 2-ft of soil overlier material and a 1-ft layer of free draining gravel as Shown on

Drawing No. 3, 5, and 7. The gravel layer matches grade at the impoundment berms. The overall

intent of the soil cover materials over the composite liner system is to facilitate the cleaning of the

impoundments. An overall soil thickness of three (3) ft was deemed necessary in order to sufficiently

protect the liner system from being damaged by vehicle traffic. The one-foot free draining gravel

layer was incorporated in order to provide a stable base for vehicle traffic and prevent rutting that

could occur with soil material.

The secondary liner will be placed on a 6-in layer bedding of 3/8-in minus material and a minimum

permeability of 1 x 10 cm/sec. The bedding material must be compacted to 95 percent of the

Standard Proctor density. A geo-synthetic clay liner (GCL) may be used for this low permeability

layer if suitable material is not available on site or as costs dictate. The composite liner ties into

anchor trenches located at the impoundment berm crests. A typical anchor trench detail is shown on

Drawing No. 7.

Each impoundment has a minimum slope of 0.5 percent towards the impoundment midpoint as

shown on Drawing No. 2. This slope was selected to minimize the volume of cut material required for

construction as well as to meet the prescriptive BADCT requirements for hydraulic conductivity for

the genet. The genet drains to a collection sump at the center of the impoundment. Details of the

collection sump are shown on Drawing 7. A leak detection outlet, consisting of a 6-in diameter solid

HDPE pipe, extends from the impoundment low point to an inspection sump at the impoundment

berm.
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3.6 LEAK COLLECTION AND REMOVAL SYSTEM

A leak collection and removal system (LCRS), consisting of a genet placed between the primary

and secondary HDPE liners and drain pipe system, will be used to collect any leakage through the

primary liner. Details of the liner system are shown on Drawing No. 7. The solutions captured by the

LCRS would flow within the genet by gravity at a slope of approximately 3:1 (H:V) at the sides of

the impoundment, and 0.5 percent at the bottom.

The solutions collected by the genet would flow to the collection sump located at the center of the

each impoundment. The collection sump is constructed between the primary and secondary liner,

allowing for installation of 6-in diameter drainpipes (see Drawing No. 7). The collection pipes drain to

an inspection sump located at the edge of the impoundment. A solution-level sensor would be placed

within the inspection sump to prompt the need for sump evacuation. The solution within the sump

would then be pumped out and returned to an adjacent impoundment. Due to the high TDS levels of

the water contained in the impoundments, a pump cannot be submerged in water within the

inspection sump. The pump must be lowered into the sump as needed. Details and sections for the

inspection sump are included in Drawing No. 6.

impoundment drainpipes are used to control solution levels and convey solutions from higher to

lower elevation impoundments. Solutions can be conveyed from Impoundment No. 1 to

impoundment No. 2, impoundment No. 2 to Impoundment No. 3, and Impoundment No. 3 to

Impoundment No. 4. A single pipe connects the aforementioned impoundments. The impoundment

drainpipes consist of 12-inch diameter HDPE pipe. Location and layout of the drainpipes are shown

on Drawings No. 5 and 6.

The primary and secondary liners are welded to the pipe using a factory fabricated pipe boot, which

maintains the integrity of the liner system, Butterfly control valves are used to control flow in the

pipes.

3.7 LEAK COLLECTION AND REMOVAL SYSTEM TESTING

\

Upon completion of the installation of the primary 80-mil HDPE liner, secondary 60-mil HDPE liner

and genet separator and prior to the installation of the soil overlier material, the LCRS system will

be tested for effectiveness. The test shall be conducted by injecting a specified quantity of a readily

identifiable water-soluble liquid into a test port installed in the primary liner of each impoundment

leading to the genet liner area between the primary and secondary liner. The test will be deemed

successful when the LCRS alarm is triggered and at least 75% of the injected liquid is collected in

the LCRS sump. This test will be repeated for each impoundment and LCRS sump.
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3.8 STORM WATER DIVERSION AND EROSION PROTECTION

Based on current site topography, storm water flow across the site will be diverted to existing

drainages and will pose no erosion threat to the evaporation impoundments (Figure 3).

l
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4.0 DRAWINGS

The engineering design information discussed in the previous sections is detailed on the 7 drawings

presented in this report. The drawings are prepared based on preliminary engineering and design

concepts. The drawings provide sufficient detail for review of the BADCT elements required under

the App.

The drawings are prepared using ACAD Version 14.0. These drawings are not considered nor

intended to be detailed sufficiently for Construction or recording. Although inclusive of formal borders

and title blocks, the drawings submitted for this permit application are not suitable for construction or

recording.

The 7 sheets of the drawing set represent the scope of work primarily consisting of the evaporation

impoundments and any appurtenances. The drawing set will require revision as engineering and

design progresses. In addition, the number of drawing sheets will likely increase to allow for more

design details.
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5.0 CONSTRUCTION SPECIFICAT'IONS AND QUALFIY ASSURANCE PLAN

5.1 CONSTRUCTION SPECIFICATIONS

The Construction Specifications included in this engineering report being submitted with the permit

application consist of the technical sections describing the materials and construction requirements

for the project. These technical construction specifications are prepared generally following the

Construction Specification institute (CSI) format, typical for the industry. However, because the

design is preliminary at this time and the purpose of the engineering report is primarily for permit

application, several sections of the technical specifications may be omitted. The bidding documents

and general conditions are also omitted at this time and are generally relevant only for purposes of

final design for construction.

5.2 CONSTRUCTION QUALITY ASSURANCE PLAN

A Construction Quality Assurance (CQA) Plan has been prepared for inclusion to this engineering

report and submission with the permit application (Appendix D). This CQA Plan provides instruction

for a quality assurance and quality control (QA/QC) program during construction of this project to

ensure conformance to the approved drawings and specifications. The CQA plan is usually carried

out by a representative of the Owner to oversee construction activities conducted by contractors and

installers. Of primary consideration, the clay and geosynthetic liner system will require continuous

observation and QAlQC testing. The CQA Plan also provides the guidelines for defensible

conformance testing and written field reports. The information gathered in the execution of this plan

is summarized in a final written report.
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6.0 CONSTRUCTION COST ESTIMATE

A conceptual-level cost estimate, with an approximate accuracy of r 25 percent has been developed

for the design presented in this report. However, due to confidentiality concerns, the estimate is

provided under a separate cover. Some discussion of the cost estimate is provided in this section.

Additional detail concerning the cost estimate is provided in the APP application. The assumptions

used to develop the cost estimate are provided in Appendix E.

In general, the r 25 percent approximate accuracy of the cost estimate is typical for the industry

given the engineering and design performed to date is preliminary and is being submitted for

permitting only, not detailed enough for construction. The cost estimate has many line items to

assign costs to the various types of work. However, line items may be inadvertently omitted due to

the lack of design detail. In addition, the estimating level of effort for the quantity take-off calculations

and the development of unit pricing are commensurate with this level of design.

IT has relied upon its internal estimating database developed from other projects with similar

materials and scope to develop the unit pricing presented in the cost estimate for this project.

Accompanying this cost estimate is a list of assumptions that were made regarding the scope or the

construction method/approach that somehow impacts the cost of one or more line items (Appendix

E).
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7.0 OPERATION AND MAINTENANCE

The operation and maintenance (O&M) requirements for the evaporation impoundments have been

developed to allow GBPP the greatest amount of flexibility in operation of the power generating

plant. There are 3 components involved with operation and maintenance of this facility:

1) Inflow of excess cooling tower water,

2) Evaporation of water contained in the impoundments, and

3) Removal of salt deposits.

Each of these O&M steps is detailed in the following sections.

7.1 IMPOUNDMENT INFLOW

The evaporation impoundments are designed with a maximum operating level 2 ft below the

impoundment crest. This design provides 2 ft of dry freeboard and 5 ft to 7.5 ft of operational depth,

depending on the location within the impoundment. The inflow from the cooling towers must be

managed to ensure the water level in the impoundments does not encroach on the dry freeboard.

impoundment Critical Depths are shown on Figure 1.

The inflow rate from the cooling towers will vary over the course of the year with peak flows during

January, February, and March and reduced flows in the remaining months of the year. GBPP

currently plans to operate the impoundments on a 90~day inflow cycle. With five impoundments, this

leaves 270 days to evaporate and remove salt deposits before an impoundment must again accept

inflow. Based on this cycle, an example of inflow based on average climatic conditions, is provided

on Table 1, The weighted annual average flow is 725 gallons per minute (rpm).

The operation of the power generation plant is not necessarily restricted to flow rates, but controlled

more by maintaining the dry freeboard. During drier than average climatic conditions, flow rates may

be increased. During wetter than average climatic conditions, flow rates can be decreased or a

process of transferring water between impoundments may allow higher inflow rates. Based on

potential inflow rates and the draining capability between impoundments, it is recommended that

impoundment No. 1 is used for January to March, and then moving to impoundment Nos. 2, 3, 4 and

5 consecutively, as shown on Table 1, The evaporation impoundments should be operated to

minimize the volume of water that must be pumped back to impoundment No. 1 from impoundment

No. 4, as this will only tend to reduce the allowable inflow and potentially cause a cycling affect.
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7.2 EVAPORATION

The evaporation of the solution with the five impoundments is based on a one-year cycle. The

impoundments are individually filled for 90 days and then allowed to evaporate for 240 days. The

remaining 30 days of the one-year cycle will be used to remove the accumulated salt from the

impoundments. The water balance used to develop the sizing of the impoundments is based on this

operational cycle (see Appendix B). Therefore, from the time the impoundments are filled with

solution to their operational depth there is a 270-day evaporation and removal time until they are

ready for reuse. In the event that the water has not evaporated in the allotted 240-day period (due to

wet year or higher operational inflow rates), drainpipes have been designed to decant additional

solution into the adjacent impoundments.

7.3 SALTS REMOVAL

After the 240-day evaporation period, the salt accumulated will be removed from the evaporation

impoundment. The calculated accumulation depth of salts is approximately 2 inches (see Appendix

B). This accumulation of salt will be excavated using a rubber tire loader and subsequently placed in

end-dump trucks in order to be hauled to a nearby landfill for proper disposal.

In order to facilitate the salt removal process, a site access road will be constructed to access at

least one side of each impoundment. The access roads will serve as the truck access and provide

access to each impoundment ramp to allow the loader equipment and trucks to access the

impoundments and minimize the haul length for the loader.
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Inflow Period

Inflow Rate to

impoundment (rpm)
1, 2

(Assumes Uniform Rate of

Power Production)

Recommended

Impoundment

For Inflow

January, February & March 800 1

April, May & June 700 2

July, August & September, 650 3

October, November 8. December 750 4

Maintenance & Emergency 4
5

Weighted Average Flow as 725

TABLE 1

EVAPORATION IMPOUNDMENTS

EXAMPLE INFLOW CONDITIONS

1

1

1
;I

I

I
r

I

Notes:

Inflow values are estimated using a water balance based on average power production and

climatic conditions and the evaporation area typical for impoundments 1 through 4.

The example inflow rates are based on the assumption that the water contained in the

impoundments will naturally evaporate in 240 days after inflow stops, leaving l month to

remove salt deposits.

The flow rates presented in this table do not suggest any daily maximum or minimum flow

restrictions. During drier than average climatic conditions, flow rates may be increased.

During wetter than average climatic conditions, flow rates can be decreased or a process of

transferring water between ponds may allow higher inflow rates. Aeration and other

evaporation enhancements may be employed on a seasonal basis.

Impoundment pond 5, with an area of approximately 7 acres, will be utilized to facilitate

cleaning schedules or, in any circumstance which would preclude flowing wastewater to any

other impoundment
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1.

This report presents the results of our preliminary Geotechnical evaluation for the proposed Gila

Bend Power Plant (Plant) to be located near Gila Bend, Arizona. The objective of this evaluation

was to develop preliminary Geotechnical information to be of used to potential engineering, pro-

curement, and construction (EPC) contractors as they prepare their proposals. Therefore, our

evaluation was limited in scope and is not sufficient for final design purposes. Additional geo-

technical evaluation(s) will be needed prior to final design.

INTRODUCTION

2.

Our scope of services for this project included:

SCOPE OF SERVICES

Reviewing readily available aerial photographs, and published geologic literature, including
maps and reports pertaining to the project site and vicinity.

Drilling, logging, and sampling eight exploratory borings to depths of up to 26.4 feet below
the ground surface (bus). Relatively undisturbed split-barrel drive samples, Standard Pene-
tration Test (SPT) samples, and bulk samples were obtained and transported to our laboratory
in Phoenix for testing. We also performed a field resistivity test at the site.

Performing laboratory testing of soil samples, including in-situ moisture content and dry den-
sity, sieve analysis, Atterberg limits, hydro-consolidation, minimum electrical resistivity,
soluble sulfates and chlorides, and pH testing.

Geotechnical engineering and geological analysis of the data obtained.

Preparation of this report presenting our findings, conclusions, and preliminary Geotechnical
recommendations for the project.

The scope of services did not include environmental consulting services at the site.

3.

The general arrangement of the proposed site features is schematically depicted on Figure 2. In

general, the components of the Plant will consist Of combustion turbine generators (CTG), heat

recovery steam generators (HRSG) with stacks, steam turbine generators (STG), and cooling

towers. Common facilities will include support buildings, a plant switchyard, storage tanks,

transmission lines, water treatment facilities, waste water ponds and accessory equipment.

PROJECT DESCRIPTION

a

600150001 rpmdoc 1 /Vin_ya&/wmre



Structure Anticipated Foundation
pe and Size

Anticipated
Load/Contact Pressure

Gas
Turbine/Generator Mat: 21' x 125' x 5' thick 2,000 psi

HRS Gs Mat: 34' x 160' x 3' thick 2,000 psi
Stream
Turbine/Generator Mat: 25' x 80' x 5' thick 2,000 psi

Storage Tanks Ring Wall: 50' diameter 2,500 psi

Steam Turbine
Building Unknown Column loads of 10 to 100 tons,

Floor loads of200 psi

Cooling Tower 60' x 580' slab with
4' high perimeter wall

Column loads of5,000 pounds,
Floor loads of 200 psi

Gila Bend Power Partners, L.L.C.
Proposed Gila Bend Power Plant

November 3, 2000
Project No. 600150-0 l

Based on information we received from Mr. Thom Shelton of Industrial Power Technology

(IT), we understand the approximate loading conditions for some of the facilities listed above

are as follows:

Table 1 - Anticipated Loading Conditions

In addition to the above loading information, we were also given the anticipated settlement crite-

ria for each of these structures. The following table details the settlement criteria we were given.

600150001 rpndoc
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Structure Anticipated
Settlement Criteria

Gas Turbine /
Generator 0.5" total

HRS Gs 1.0" total,
0.5" in 10' differential

Stream Turbine /
Generator 0.5" total

Storage Tanks 4.0" total

Steam Turbine
Building 1.0" total

Cooling Tower 1.0" in 20' differential

Gila Bend Power Partners, L.L.C.
Proposed Gila Bend Power Plant

November 3, 2000
Project No. 600150-01

Table 2 - Anticipated Settlement Criteria

We assume the grades within the proposed power block footprint will be balanced. Based on

topographic information at the site, we anticipate that the cuts within the power block area could

be as much as about 5 to 10 feet and the fills could be as much as about 5 to 10 feet.

4.

The study site is located in Section 19 of T. 5 S, R. 5 W, approximately 7 miles northwest of Gila

Bend. The site encompasses roughly 160 acres. At the time of our evaluation, the study site was

vacant, except for several small structures near the northwest boundary. The ground surface was

somewhat rolling, with several variable-sized washes crossing the area. These washes were

typically orientated in a noM-south direction and generally flowed from the south to the north.

The vegetation we observed while on site typically consisted of low-lying desert brush (primarily

Creosote bushes). We also observed unsurfaced roads bordering the site on the west and south

sides.

SITE DESCRIPTION

according to the Smurr; Arizona 7.5-Minute USGS Topographic Quadrangle Map (1973), the

site lies at an average elevation of roughly 680 feet relative to mean sea level (MSL). Based on

600150001 rpndoc
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the information from the quadrangle map, it appears the project site slopes very gently Hom the

south to the north, with approximately 20 to 30 feet of relief across the site.

Two aerial photographs were reviewed for this project. A 1981 aerial photograph from the

United States Geological Survey (USGS) depicts the site as undeveloped desert, with several

waves crossing the site and no evidence of construction. Another USGS aerial photograph from

1996 show no significant changes from the 1981 photograph, with the exception of some un-

paved roads bordering the site to the west and south. The photographs did not indicate large

disturbed areas that might be indicative of past development or filling.

5.

In accordance with state law, Arizona Blue Stake was notified 72 hours in advance of subsurface

exploration activities to evaluate potential utility conflicts at the boring locations.

SUBSURFACE EXPLORATION

Environ-Drill, Inc. (EDI) of Phoenix, Arizona, was retained by Ninyo & Moore to drill the ex-

ploratory borings. The borings were advanced using 8-inch diameter continuous flight, hollow-

stem augers (HSA). The purpose of the borings was to observe and collect samples of the un-

derlying earth materials. The general soil boring locations are depicted in Figure 2 and the

boring logs are presented in Appendix A.

The drilling occurred on October 12, 2000. The target boring depths ranged Hom 30 to 50 feet

bus. However, while drilling the first boring, perched groundwater was unexpectedly encoun-

tered at a depth of about 24 feet bus. Accordingly, we drilled the remaining borings to shallower

depths and notified the Arizona Department of Water Resources (ADWR) that groundwater had

been encountered.

Soil samples were obtained by driving a split-spoon sampler approximately 18 inches into the

soil at the bottom of the borehole using a 140-pound hammer falling approximately 30 inches.

Ring samples were obtained with a modified sampler (American Society for Testing and Materi-

als [ASTM] D 3550-84) and bag samples were obtained using an unlined SPT sampler (ASTM

600150001 rptdxx
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D 1586-84). Modified ring and SPT samplers were used alternately at intervals of 2.5 or 5.0 feet.

The equipment and sampling methodology are described in detail in Appendix A.

Soil resistivity information of the subsurface materials was also obtained at the site near the lo-

cation of boring B-4. The data was collected in general accordance with ASTM G57 using a

MINIRES Resistivity Meter and four electrodes in a Wenner configuration. Soil resistivity meas-

urements were collected at electrode spacings of 5, 10, 20, and 40 feet, along two perpendicular

traverses at each of the locations. The results of the resistivity surveys and details regarding the

data collection are presented in Appendix C. 111 general, the resistivity data collected are of good

quality, with good agreement between orthogonal traverses.

6.

The soil samples were transported to the Ninyo & Moore laboratory in Phoenix, Arizona, for

Geotechnical laboratory analysis The analysis included in-situ moisture content and dry density,

sieve analysis, Atterberg limits, hydro-consolidation, and corrosivity testing (including minimum

electrical resistivity, soluble sulfates and chlorides, and pH). The results of the in-situ moisture

content and dry density testing are presented on the boring logs in Appendix A. A description of

each test method and the laboratory results are presented in Appendix B.

GEOTECHNICAL LABORATORY TESTING

7.

The following sections provide information regarding the geologic conditions of the prob act site.

GEOLOGIC CONDITIONS

7.1.

The project site is located in the Sonoran Desert Section of the Basin a.nd Range physiog-

raphic province, which is typif ied by broad alluvial valleys separated by steep,

discontinuous, subparallel mountain ranges. The mountain ranges generally trend north

south and northwest-southeast. The basins consist of alluvium with thickness extending to

several thousands of feet

GEOLOGIC SETTING

600150001 rp\.do»:
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The surface geology of the area is described as Quaternary to Tertiary alluvial deposits com-

posed of sand, gravel arid conglomerate (Wilson et al. 1957). In general, the subsurface

materials consist of unconsolidated to consolidated Quaternary to Tertiary alluvial deposits

underlain by Precambrian granite, gneiss, schist, and breccias. The basins and surrounding

mountains were formed approximately 10 to 13 million years ago during the mid- to late-

Tertiary. Extensional tectonics resulted in the formation of horsts (mountains) and grabbers (ba-

sins) with vertical displacement along high-angle normal faults. Intermittent volcanic activity

also occurred during this time. The Gila River basin filled with alluvium from the erosion of

the surrounding mountains as well as from deposition from the ancestral and modem Gila

River. Coarser-grained alluvial material was deposited at the margins of the basins near the

mountains.

7.2. SUBSURFACE CONDITIONS

Our knowledge of the subsurface conditions at the project site is based on our field explora-

tion and laboratory testing, and our understanding of the general geology of the area. The

following sections provide generalized descriptions of the materials encountered. More de-

tailed descriptions are presented on the boring logs in Appendix A.

7.2.1.

Alluvial materials were encountered in each of the exploratory borings to the total depth

explored. As encountered, the materials generally consisted of a silty fine to coarse

sand, with varying in-place densities and moistures.

Alluvium

Groundwater

1

7.2.2.

Groundwater was encountered in one of our borings at approximately 24 feet below the

existing ground surface. The groundwater encountered is interpreted as perched

groundwater, most likely from agricultural activities on nearby properties. Based on

well data provided by the Arizona Deparunent of Water Resources (ADWR), the re-

gional groundwater table in Section 19, Township 5 South, Range 5 West as 50 to

600150001 rpmdoe 6
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70 feet bus. Groundwater levels can fluctuate due to seasonal variations, irrigation,

groundwater withdrawal or injection, and other factors.

8.

The following sections describe potential geologic hazards at the site, including land subsidence

and earth fissures, faulting and seismicity, surface rupture, and liquefaction.

GEOLOGIC HAZARDS

8.1. Land Subsidence and Earth Fissures

Groundwater depletion, due to groundwater pumping, has caused land subsidence and earth

fissures in numerous alluvial basins in southern Arizona. It has been estimated that subsi-

dence has affected more than 3,000 square miles and has caused damage to a variety of

engineered structures and agricultural land (Schumann and Genualdi, 1986). From 1948 to

1983, excessive groundwater withdrawal has been documented in several alluvial valleys

such as the Maricopa-Stanfield basin, where groundwater levels have been reportedly low-

ered by up to 500 feet, and in the Eloy basin, where groundwater levels were lowered by

about 250 to 300 feet. With such large depletions of groundwater, the alluvium has under-

gone consolidation resulting in large areas of land subsidence.

In southern Arizona earth iissuresare generally associated with land subsidence and pose an

on-going geologic hazard. Earth fissures generally form near the margins of geomorphic ba-

sins where significant amounts of groundwater depletion have occurred. Reportedly, earth

fissures have also formed due to tensional stress caused by differential subsidence of the

unconsolidated alluvial materials over buried bedrock ridges and irregular bedrock surfaces

(Schumann and Genualdi, 1986).

As previously discussed, land subsidence and earth fissure hazards have been aclmowledged in

several portions of soudiern Arizona. The closest earth Essure zone is mapped approximately

35 miles east of the subj et site, near Stanfield. Well data obtained near the project site indicates

dire has been a decrease in the water level of 0 to 100 feet (Schumann and Genualdi, 1986).

Based on our Held reconnaissance and review of referenced material, dire are no known earth

600150001 rpLMc
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fissures underlying the subj act site. However, continued groundwater withdrawal may result in

the expansion of the current subsidence arid earth fissure zones and/or the creation of new subsi-

dence and earth fissure zones. In general, however, earth fissures are not expected to be a

constraint to the construction of this project.

8.2. Faulting and Seismicity

The site lies within the Sonoran zone, which is a relatively stable tectonic region located in

southwestern Arizona, southeastern California, southern Nevada, and norther Mexico

(Euge et al., 1992). This zone is characterized by sparse seismicity and few Quaternary

faults. Based on our field observations, review of pertinent geologic data, and analysis of

aerial photographs, faults are not located on or adjacent to the property. The closest fault to

the site is the Sand Tank Fault, which is approximately 8 miles to the southeast and was last

active in the Late Quaternary (<130 ,000 years). -

Based on a Probabilistic Seismic Hazard Assessment for the Western United States, issued

by the United States Geological Survey (1999), the site is located in a zone where the peak

ground accelerations that have a 10%, 5%, and 2% probability of being exceeded in 50 years

are 0.05g, 0.07g and 0.l1g, respectively. Based on these relatively low accelerations, seis-

micity is not anticipated to govern slope stability analysis.

Seismic design parameters according to the 1997 Uniform Building Code (UBC) are pre-

sented in the following table.

600150001 rptdoc
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Parameter Value 1997 UBC Reference

Seismic Zone Factor, Z 0.15 Table 16 - I

Soil Profile Type SD Table 16 - J

Seismic Coefficient C, 0.22 Table 16 .- Q

Seismic Coefficient Cy 0.32 Table 16 - R

Near-Source Factor, Na 1.0 Table 16 - S

Near-Source Factor, No 1.0 Table 16 - T

Seismic Source Type C Table 16 ..U

Gila Bend Power Partners, L.L.C.
Proposed Gila Bend Power Plant

November 3, 2000
Project No. 600150~01

Table 3 - Seismic Design Parameters

9 . .

It sour opinion that there are no known Geotechnical or geologic constraints that would preclude

construction of the proposed facility provided that the Geotechnical and geologic recommenda-

t ions discussed in this report are considered, and the appropriate evaluation, design, and

construction criteria are followed. However, it is emphasized that our evaluation was preliminary

in nature and that the subsurface conditions have been characterized through widely spaced bor-

ings and limited laboratory testing. Additional Geotechnical evaluation is recommended prior to

Final design of this project.

GENERAL DESIGN CONSIDER.ATIONS

The Geotechnical design and construction considerations are described in the following sections.

q

Based on our soil borings, the explored depth (upper to about 26 feet) at the site consists of
naturally occurring alluvium. The alluvium generally consisted of silty fine to coarse sand,
with scattered layers of gravel and occasional cobbles encountered. Laboratory testing on
collected samples indicated that these sandy materials exhibit a low to negligible potential for
hydrocollapse upon wetting. Even though our preliminary laboratory test results do not indicate
a highly collapsible soil profile at this site, some 'improvement of the near-surface soils, prior to
construction, should be anticipated.

600150001 rpmdac 9 /Vin_qa&/wmre
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• The proposed construction can be supported on shallow spread foundations or mats that bear
on pads of engineered fill. Higher column loads (over about 250 lips) could be supported
using a deep foundation system. Preferred deep foundation systems include drilled piers or
auger-cast piles.

Based on our findings, the on-site soils should generally be suitable for re-use as fill material,
provided that they meet with the approval of the Geotechnical consultant and are compacted
to specified criteria. In addition, the on-site soils should generally be excavatable with con-
ventional earth moving construction equipment to reasonable foundation depths (less than
about 10 feet). However, deeper excavations could encounter gravel layers or cobbles.

It should be anticipated that the clayey near-surface soil materials disclosed at the site will
offer relatively poor pavement support characteristics, could be expansive, and may be difti-
cult to compact under adverse moisture conditions.

• The existing on-site soils were found to be corrosive to ferrous materials. Given the impor-
tance of the project, and the anticipated service lifetime, a corrosion specialist should be
consulted to provide site and project-specific recommendations for the protection of struc-
tures against corrosion.

• No known geologic hazards are reported underlying, or adjacent, to the site.

10. RECOMMENDATIONS

The following sections present our preliminary Geotechnical recommendations for the proposed

project. It is important to note that the site grading plans were not available at the time of our

evaluation. The preliminary nature of our evaluation and our recommendations is emphasized,

additional Geotechnical evaluation will be needed to support final design.

10.1. Earthwork

The following sections provide our preliminary earthwork recommendations. Other prelimi-

na r y r ecommenda t ions  for  gr a ding a nd ea r thwor k a r e inc luded in our  Ea r thwor k

Specifications Recommendations, Appendix D. If there are conflicting recommendations,

those provided in this report supersede those in Appendix D.

soonsoool rpmdoc
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10.1.1.

We recommend that a pre-construction conference be held. Representatives of the

owner, civil engineer, the Geotechnical consultant, and the contractor should be in atten-

dance to discuss the plans a.nd the project.

PreConstruction Conference

10.1.2. Construction Observation and Testing

During construction operations, we recommend that a qualified Geotechnical consultant

perform observation and testing services for the project. These services should be per-

formed to evaluate exposed subgrade conditions, including the extent and depth of

overexcavation, the suitability of proposed borrow materials for use as till, and place-

ment and testing of fill soil. Construction of proposed improvements should be

performed by qualified subcontractors using appropriate techniques and consmction

materials.

If a Geotechnical consultant other than Ninyo & Moore is selected to perform observa-

tion and testing services for the project, we request that the selected consultant provide

a letter to the owner, with a copy to Ninyo & Moore, indicating that they fully under-

stand our recommendations, and that they are in agreement with the recommendations

contained in this report.

It is important that the site preparation activities (prior to fill placement) be conducted

in a careful and thorough mailer. The site preparation should be continuously moni-

tored and documented by the project's Geotechnical consultant.

10.1.3.

Our evaluation of the excavation characteristics of the on-site materials is based on the

results of eight widely spaced exploratory borings, our site observations, and our expe-

rience with similar materials. In our opinion, excavation of the on-site materials can

generally be accomplished with conventional earthmoving equipment in good operating

condition, to reasonable foundation depths (less than about 10 feet). However, deeper

Excavation
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excavations could encounter gravel layers or cobbles, which may be more difficult to

excavate.

Excavated on-site materials which exhibit 1.5 percent or less swell as evaluated by

method ASTM D 4546-96 when remolded at 98 percent of its standard Proctor (ASTM

D 698-91) maximum dry density and at a moisture content of two percent below their

optimum may generally be re-used as compacted fill. Such materials should be free of

organic or other deleterious materials, should contain 30 percent or less by weight

passing a No. 200 sieve, have a plasticity index of 20 or less and not contain cobbles or

other irreducible materials greater than 3 inches in dimension. Particles greater than 3

inches should be removed from the excavated soil, if the soil is to be re-used as fill ma-

ferial. Many of the soil samples collected were judged to be acceptable for re-use as

engineering fill, however, localized pockets of existing on-site materials may prove to

be unsuitable for reuse 8 structural fill. This determination should be made during the

earthwork activities by the project Geotechnical consultant. With the approval of the

Geotechnical consultant, the unsuitable material should be disposed off site or used in

non-stnxctural fill areas.

10.1.4.

As stated previously, naturally occurring alluvium was encountered at the site to the to-

tal depth explored (approximately 26 feet). The alluvium generally consisted of silty

fine to coarse sand, with scattered layers of clayey material and gravel noted at some

depths and locations, and occasional cobbles. Laboratory testing on collected samples

indicated that the sandy materials exhibit a low to negligible potential for hydrocollapse

upon wetting. Even though our preliminary laboratory test results do not indicate a highly

collapsible soil profile at this site, our knowledge of the surrounding area soils and the pre-

liminary nature of this evaluation suggests that some soil remediation is needed.

Grading, Fill Placement, and Compaction

Accordingly, we preliminarily recommend that the structures and other settlement-

sensitive construction be supported on pads of engineered fill. The depths of the fill

should be carefully considered on the basis of additional Geotechnical evaluations. It is
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anticipated that the appropriate thickness of engineered fill or overexcavation beneath

shallow foundations will be less than about 10 feet. For pavement, flatwork and grade

slab subgrade preparation, it is anticipated that the appropriate thickness of overexcava-

tion beneath the pavement sections will be less than about 2 feet.

Vegetation and debris from the clearing operation should be removed and wasted away

from the construction area. Demolition debris (if any) should be removed from the site

and disposed of at a legal dumpsite.Obstructions that extend below finish grade, if pre-

sent, should be removed and the resulting holes filled with compacted soil.

As mentioned previously, we assume the grades within the proposed power block foot-

print will be balanced. Based on topographic information at the site, we anticipate the

cuts within the power block area could be as much as about 5 to 10 feet and the fills

could be as much as about 5 to 10 feet. The overexcavation recommendation given

above should be imposed Within both cut and 511 areas, prior to the grading operations.

Following removal of any unsuitable materials and overexcavation as described above,

the exposed subgrade should be carefully evaluated for weak, excessively dry or moist,

or otherwise unsuitable materials prior to the placement of fill. The new fill should be

placed in horizontal lifts approximately 8 inches in loose thickness and compacted by

appropriate mechanical methods. Compaction of the new fill within the overexcavation

area should be to 98 percent or more relative compaction in accordance with ASTM D

698-91 or to 95 percent or more relative compaction in accordance with ASTM D 1557-

91, at a moisture content within 2 percent of optimum. For on-site soils, we estimate the

shrinkage factor will be on the order of 15 to 20 percent.

10.1.5.

Where imported materials are to be used for structural applications on site, they should

meet the criteria detailed in Section 10.1.3 of this report. The import material should

have a water-soluble sulfate content of 1,000 pans per million or less. Import material

Imported Fill Material
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should be of uniform consistency and free of deleterious materials such as non-soil ob-

jects, organic matter, or irreducible particles greater than 3 inches in dimension.

10.2.

It is anticipated that the soils exposed in the proposed construction areas will consist pre-

dominantly of silty fine to coarse sands. Our limited laboratory testing program indicated

that the near-surface soils exhibit a low to negligible (up to approximately 0.2 percent) po-

tential for hydrocollapse upon inundation. Under the circumstances, we recommend that the

bearing conditions be improved by supporting buildings ar id any exter ior  sett lement-

sensitive construction on pads of engineered fill, as described in Section 10.1 .4.

Settlement

Based on our laboratory tests and SPT values obtained in the field and the loading condi-

tions provided by IT, the anticipated static, total.and differential settlements of the granular

soils from building and equipment loads under dry conditions are not expected to exceed the

criteria given, provided that the recommendations presented in this report are followed.

The total settlement for large mat foundations is estimated to exceed the settlement tolerance

given by IT. However, as mentioned earlier in this report, the upper soil units are generally

granular in nature and as such the dry compression of this material is expected to occur with

load placement (i.e. as the equipment is placed on the mat). We would expect that the total

settlement due to static load a&er placement of the equipment will be on the order of one-

half inch or less and the differential settlement due to static load otter placement of the

equipment will about one half of the total settlement.

Settlement-sensitive equipment (e.g., the turbines and generators and structures) should be

isolated from adjacent structures, or connected through flexible joints and connections, and

founded on mat foundations to reduce the effects of differential soil settlement. Structures

that have a higher tolerance for total and differential settlement (e.g., support buildings) may

be founded on continuous footings and slabs-on-grade with tie beams. Although not as ef-

fective as mat foundations in reducing the effects of differential settlement, continuous
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footings with longitudinal and transverse tie beams provide some reduction in differential

settlement effects.

10.3.

Our evaluation suggests that the expansion potential of near-surface soils will generally be

low to negligible. However, some localized pockets of higher expansive materials may be

encountered during grading, particularly where clayey soils were encountered near the sur-

face. Expansive materials, if encountered, should be removed from the site or placed in non-

stmctural and non-pavement fill mew.

Expansion Potential

10.4.

It is anticipated that shallow foundations will be supported on new engineered fill materials, as

described 'm Section 10.1.4. For light to moderate loadings (up to about 250 lips/column for

columns and 4 lips per lineal foot for walls), an allowable net soil bearing pressure in die range

of 2,000 to 3,000 pounds per square foot (psi), can be used. The recommended bearing pressure

is for static loading conditions and is based on an assumed foundation width of 2 feet or more,

and an embedment depth of 18 inches or more. More rigorous analysis may be appropriate in

later Geotechnical phases.

Shallow Foundations (Isolated and Continuous)

The allowable bearing pressure can generally be increased by one-third when considering

loads of a short duration such as wind or seismic forces. An allowable coefficient of friction

of 0.3 against sliding between the foundation base and the underlying compacted material is

estimated. Passive pressures are provided in Section 10.9 "Earth Pressures and Retaining

Structures."

Under no circumstances should foundations be established upon non-engineered site fill,

dry, soft or disturbed natural site soils, loose or dismbed structural fill, rubbish, construction

debris, or within standing water. If the soils upon which the footings are to be established

become soft or disturbed, or if unsuitable materials are encountered at footing elevations,
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these materials should be removed and replaced with acceptable structural fill or lean con-

crete.

10.5.

As mentioned previously, settlement-sensitive construction could be supported on a structur-

ally rigid mat foundations to limit the effects of differential settlement. Areas to receive mat

foundations should be prepared in a manner similar to that described in Section 10. 1 .4.

Mat Foundations

The appropriate allowable contact pressure(s) beneath the bases of mat foundations will vary

with their size, shape, and other factors. The contact pressure beneath the mats should not

exceed the allowable bearing pressure for shallow spread foundations (in the range of 2,000

to 3,000 pounds per square foot). The mat foundations may be designed using a coefficient

of subgrade reaction, Kvls of 250 kips per cubic foot (kef). The coefficient of subgrade reac-

tion Kb: for a mat of a specific width, may be evaluated using the following equation:

Kb = Kvl [(b+1)/2b}2 x [m+.5/1.5m]

where b is the width of the foundation and m is the ratio of foundation length to its width.

10.6. Above Ground Storage Tank Foundations

Based on the soil conditions observed, it is recommended that the storage tanks be supported

on concrete ring-walls. A ring-wall foundation should reduce the extent of the differential

settlements. For light to moderate loadings, an allowable net soil bearing pressure in the range

of 2,000 to 3,000 psi can be used. The ringwall should have a width of 2 or more feet, and an

embedment depth of 18 or more inches. It should be proportioned to provide the same contact

pressure as produced under the central portion of the tank. For a rank that is 50 feet in di-

ameter and imposes a contact pressure equal to 2,500 psi, it is estimated that the immediate

static total settlement under the center of the tank could be as high as about 4.0 inches, but

will depend upon the actual contact pressure and size of the tank, as well as other location

specific factors. Settlements around the perimeter of the tank will be less than in the center
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As with the other structures associated with this project, we recommend the overexcavation

recommendations detailed in Section 10.1.4 be followed prior to construction of the ring-

wall foundation. However, we recommend that the overexcavation be extended laterally

across the plan area of the tank, so that the ring wall foundation and the interior tank slab is

supported on moisture-conditioned, compacted 511. 111 addition, we recommend that the tank

be filled prior to the time that the final connections are made.

10.7.

Deep foundations may be considered as an alternative to shallow foundations. Viable deep

foundation systems for this project include drilled piers and auger-cast piles. Buildings with

column loads over 250 lips or structures with significant ground line shear forces and over-

tuming moments could be supported on deep foundations. While there are a wide variety of

deep foundation types available, we recommend using drilled shaft or auger-cast concrete

piles as a deep foundation alternative for this project because significant shaft friction that

could be developed.

Deep Foundations

Because our field drilling program was limited to eight widely-spaced and relatively shallow

borings (the deepest being about 26 feet), detailed deep foundation recommendations for this

project are not available. However, typical depths of drilled piers and auger-cast piles for

similar projects range from about 30 to 60 feet, with axial loading typically varying from

about 25 to 100 tons.

10.8.

Concrete slabs-on-grade should be designed by a structural engineer for the anticipated load-

ing conditions, with appropriate steel reinforcement and joints at closely spaced intervals to

help reduce random cracking of the slab. Slabs-on-grade should be underlain by a pads of

compacted engineered till materials (as described above).

Slabs-On-Grade

The slabs should rest on a capillary break blanket consisting of clean, coarse sand or crushed

rock with a thickness of 4 inches or more. This blanket material should have 100 percent of
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its particles passing the 3/4-inch sieve, no more than 10 percent passing the No. 16 sieve,

and no more than 5 percent passing the No. 200 sieve.

10.9.

Earth pressures are calculated to compute the lateral forces acting on retaining structures and

foundations. These pressures can be classified as at-rest, active, and passive. The direction

and magnitude of the soil/wall movement just before failure, controls the resulting pressure

condition. At#rest conditions exist when there is no movement. The active stresses are ex-

erted when the wall moves out and the soil moves toward the wall away from the mass,

thereby mobilizing the shear strength of the soil. The active pressures are fully mobilized at

movements of 0.1 percent of the wall height for cohesionless soils such as sands arid gravel.

The passive stresses exist when the wall moves toward the soil mass. Movement typically

needed to mobilize passive pressures greatly exceeds that needed to mobilize active pres-

sures. The passive pressures are, therefore, rarely fully mobilized and are often

overestimated when used to compute resistance forces. The recommended pressures in Ta-

ble 4 assume horizontal, free-draining, unsaturated granular backfill, with an angle of

internal friction (¢) of 34 degrees and static conditions.

Earth Pressures and Retaining Structures

Table 4 - Lateral Earth Pressures

Measures should be taken so that moisture does not build up behind retaining walls. Back

drainage measures should include free-draining backfill material and perforated drain pipes.

Drain pipes should outlet away from structures, and retaining walls should be waterproofed

in accordance with the recommendations of the project civil engineer or architect. To reduce

the potential for water- and sulfate/salt-related- damage to the retaining walls, particular care

should be taken in selection of the appropriate type of waterproofing material to be utilized

and in the application of this material.
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We recommend that the upper 12 inches of soil not protected by pavement or a concrete slab

be neglected when calculating passive resistance. For frictional resistance to lateral loads,

we recommend that an allowable coefficient of fiction of 0.30 be used between soil and

concrete. The recommendations for shallow footings apply to foundations for retaining

walls.

10.10. Pavement Sections and Resurfacing

Although pavement traffic information and proposed pavement type was not known at the

time of preparation of this report, general recommendations are provided for flexible (as-

phalt concrete) and rigid (Portland cement concrete [PCC]) pavement areas for parking and

Plant traffic based on our experience with similar projects.

10.10.1. Asphalt Concrete Pavement

Table 5 provides recommended asphalt concrete (AC) pavement sections for "low",

"medium" and "high" traffic level as defined in Chapter 4 AASHTO Guide for Design of

Pavement Structures, 1993.

Table 5 - Recommended Asphalt Concrete Pavement Sections

It should be recognized that some maintenance of the pavement is likely. This is par-

ticularly true where significant turning occurs or where heavy vehicles are stored. The

aggregate base should have an 'R' value of 78 or more, and should be compacted to 98

percent or more of its maximum dry density as evaluated by ASTM D 698-91. The as-

phalt and aggregate base (AB) materials and construction should conform to Section

702 Maricopa Association of Governments (MAG) Uniform Standard Specifications.
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10.10.2. Portland Cement Concrete Pavement

Table 6 provides recommended Portland cement concrete (PCC) pavement sections for

"low", "medium" and "high" traffic level as defined in Chapter 4 AASHTO Guide for

Design of Pavement Structures, 1993 .

Table 6 - Recommended Portland Cement Concrete Pavement Sections

The edges of the PCC pavement section should be 2 inches or more in excess of the

above-recoimnended values. The concrete should have a 28-day strength of 3,000

pounds per square inch (psi) or more. The pavement reinforcement should be designed

by the project structural engineer. The concrete pavements should have longitudinal and

transverse joints that meet the applicable requirements of the MAG Uniform Standard

Specifications. Concrete pavements in truck zones should be underlain by 8 inches or

more of aggregate base that meets MAG Specifications Section 702.

10.10.3. Pavement Subgrade Preparation

It is anticipated that the clayey near-surface soil materials disclosed in some of the bor-

ings will offer relatively poor pavement support characteristics and may be difficult to

compact under adverse moisture conditions. The ground surface should be prepared by

removing organic matter, obstructions, or subsurface structures that may interfere with

compaction of the areas to be paved. Subsurface obstructions should be removed and

replaced with compacted fill. The pavement sections should be supported pads of com-

pacted engineered fill materials, as described in Section 10.1.4
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If upon grading, the subgrade materials are found to dimer from anticipated subgrade mate-

rials, the pavement section recommendations provided in this report may not be valid. The

project Geotechnical engineer should observe the finished subgrade materials and evaluate

weedier the recommendations provided in this report apply. Positive site drainage should

be considered in the design and construction of the facility. Water should not be allowed

to pond or seep into the ground near pavement sections. If planters or landscaping are

located adjacent to paved areas, measures should be taken to reduce the potential for

water to enter the pavement section.

10.11. Corrosion Potential

The corrosion potential of the on-site materials was analyzed to evaluate its potential effect

on the foundations and structures. The corrosion potential was evaluated using the results of

laboratory testing on representative samples obtained during our subsurface evaluation.

Our laboratory corrosivity testing consisted of analyzing one sample for pH, minimum elec-

trical resistivity, and chloride and soluble sulfate content. The pH and minimum electrical

resistivity tests were performed in accordance with Arizona Test 2366, while sulfate and

chloride tests were performed in accordance with Arizona Test 733 and 736, respectively.

The results of the laboratory corrosivity tests are presented in Appendix B.

Test results indicate a pH value of 7.4, which are indicative of alkaline conditions. The

minimum resistivity was evaluated as 214 ohm-cm, indicate that the soils tested may be cor-

rosive to ferrous materials. The measured water-soluble chloride concentrations was 1,140

parts per million (ppm), indicating a corrosion potential.

Based on the above test results, the importance of the project, and service lifetime, we rec-

ommend that a corrosion specialist be consulted for project and site-specific

recommendations for the protection of structures against corrosion. Recommendations for

mitigating sulfate attack on concrete are presented in Section 10.12.
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10.12. Concrete

Concrete in contact with soil, or water that contains high concentrations of soluble sulfates,

can be subject to chemical and/or physical deterioration. Based on the UBC criteria (UBC,

1997), the potential for sulfate attack is negligible for water-soluble sulfate contents in soil

ranging from 0.00 to 0.10 percent by weight (0 to 1,000 ppm), and moderate for water-

soluble sulfate contents ranging Nom 0.10 to 0.20 percent by weight (1,000 to 2,000 ppm).

The potential for sulfate attack is severe for water-soluble sulfate contents ranging from 0.20

to 2.00 percent by weight (2,000 to 20,000 ppm), and very severe for water-soluble sulfate

contents over 2.00 percent by weight (greater than 20,000 ppm).

The soil samples tested for this evaluation using Arizona Test 733 indicated a water-soluble

sulfate content of 0.029 percent. Accordingly, the soils are considered to have a negligible

potential for sulfate attack.

Based on the test results and in accordance with Table 19-A-3 of the 1997 UBC, Type II ce-

ment may be used in the construction of the concrete structures at the site. However, we

recommend Type V cement be considered, as the near-surface soils may contain higher sul-

fate contents due to sulfur emissions from plant processes and facility operations. Concrete

for foundations and slabs-on-grade should have a water-cementitious materials ratio no

greater than 0.5 by weight for normal weight aggregate concrete and a 28-day compressive

strength of 4,000 pounds per square inch (psi) or more.

In order to reduce the potential for shrinkage cracks 'm the concrete during curing, we recom-

mend that the slabs-on-grade be placed with a slump in accordance with specifications provided

by the project structural engineer. If a higher slump is needed for screening and leveling, a super

plasticizer is recommended to achieve the higher slump without changing the water to cement

ratio. The slump should be checked periodically at the site prior to concrete placement. We also

recommend that crack control joints be provided in slabs in accordance with the recommenda-

tions of the structural engineer to reduce the potential for distress due to minor soil movement

and concrete shrinkage. We further recommend that concrete cover over reinforcing steel for
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slabs-on-grade and foundations should be in accordance with UBC 1907.7.1. The structural en-

gineer should be consulted for concrete specifications.

10.13. Site Drainage

Surface drainage should be provided to divert water away from structures and off pavement

surfaces. Surface water should not be permitted to drain toward the structures or to pond

adjacent to footings or on pavement areas. Posit ive drainage is def ined as a slope of

2 percent or more for a distance of 5 feet or more away from the structures. Roof gutters

should be installed on structures. Downspouts should discharge to controlled drainage sys-

tems away from structures, pavements, and flatwork.

11.

The field evaluation, laboratory testing, and Geotechnical analyses presented in this Geotechnical

report have been conducted in general accordance with current practice and the standard of care

exercised by Geotechnical consultants performing similar tasks in the project area. No warranty,

expressed or implied, is made regarding the conclusions, recommendations, and opinions presented

in Mis report. There is no evaluation detailed enough to reveal every subsurface condition. Varia-

tions may exist arid conditions not observed or described in this report may be encountered during

construction. Uncertainties relative to subsurface conditions can be reduced through additional

subsurface exploration. Additional subsurface evaluation will be performed upon request. Please

also note that our evaluation was limited to assessment of the Geotechnical aspects of the project,

and did not include evaluation of structural issues, environmental concerns, or the presence of haz-

ardous materials.

LIMITATIONS

This document is intended to be used only in its entirety. No portion of the document, by itself; is

designed to completely represent any aspect of the project described herein. Ninyo & Moore

should be contacted if the reader requires additional information or has questions regarding the

content, interpretations presented, or completeness of this document
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The objective of this evaluation was to develop preliminary Geotechnical information to be of

used to potential engineering, procurement, and construction (EPC) contractors as they prepare

their proposals for this project. Therefore, our evaluation was limited in scope and is not suffi-

cient for final design purposes. Additional Geotechnical evaluation(s) will be needed prior to

final design. The additional evaluations may include, but not be limited to, review of other geo-

technical reports prepared for the adjacent areas, site reconnaissance, and additional exploration

and laboratory testing.

Our conclusions, recommendations, and opinions are based on an analysis of the observed site

conditions. If Geotechnical conditions different Hom those described in this report are encountered,

our o&ice should be notified and additional recommendations, if warranted, will be provided upon

request( It should be understood that the conditions of a site could change with time as a result of

natural processes or the activities of man at the subject.site or nearby sites. In addition, changes to

the applicable laws, regulations, codes, and standards of practice may occur due to government ac-

.tion .or the broadening of knowledge. The findings of this report may, therefore, be invalidated over

time, in part or in whole, by changes over which Ninyo & Moore has no control.

This report is intended exclusively for use by the client. Any use or reuse of the findings, conclu-

sions, and/or recommendations of this report by parties other than the client is undertaken at said

parties' sole risk.

l
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Gila Bend Power Partners, L.L.C.
Proposed Gila Bend Power Plant

November 3, 2000
Prob et No. 600150-01

APPENDIX A

BORING LOGS

Field Procedure for the Collection of Disturbed Samples
Disturbed soil samples were obtained in the field using the following methods.

The Standard Penetration Test Spoon (Borings)
Disturbed drive samples of earth materials were obtained by means of a Standard Penetra-

son Test spoon sampler. The sampler is composed of a split barrel with an external diameter

of 2 inches and an unlined internal diameter of 1-3/8 inches. The spoon was driven up to

18 inches into the ground with a 140-pound or a 280-pound hammer tree falling from a

height of 30 inches in general accordance with ASTM D 1586-84. The blow counts were re-

corded for every 6 inches of penetration, the blow counts reported on the logs are those for

the last 12 inches of penetration. Soil samples were observed and removed from the spoon,

bagged, sealed and transported to the laboratory for testing.

Field Procedure for the Collection of Relativelv Undisturbed Samples
Relatively undisturbed soil samples were obtained in the field using the following methods.

The Modified Split-Barrel Drive Sampler (Borings)

The sampler, with an external diameter of 3.0 inches, was lined with 1-inch long, thin brass

rings with inside diameters of approximately 2.4 inches. The sample barrel was driven into

the ground with the weight of a 140-pound or a 280-pound hammer free falling from a

height of 30 inches in general accordance with ASTM D 3550-84. The driving weight was

permitted to fall Heely. The approximate length of the fall, the weight of the hammer or bar,

and the number of blows per foot of driving are presented on the boring logs as an index to

the relative resistance of the materials sampled. The samples were removed from the sample

barrel in the brass rings, sealed, and transported to the laboratory for testing.

600150001 rpLdoc
1
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PROJECT no.
PATTERNS 1

DATE
V 5/99
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~-i¢z3.;"6xm'¢'a§-
(f5-;-i§3?i=1s-m;a"
(5) = sell~ii§f -

(GW:G3N) = well graded GRAVEL

(GP:G) = poorly graded GRAVEL, sandy gravel, aggregate base

_aut-.5i.)-.;-.ii,.e§iixv;=§i;-- - - -
(GC:OG) = clayey GRAVEL

(SW:D) = well graded SAND

(SP°S) = poorly graded SAND

(NZ) = silty SAND
(NO) = clayey SAND

(O) = low plasticity CLAY or just CLAY

"ii)"; 'sift' Q Nb Q Q
(4) = low plasticity organic SILT

(C) = high plasticity CLAY

avi) = .p1&st1e siLT
(5) = high plasticity organic CLAY

<0) = peat

'iiotiiis ]A`1iii35-Ef61\ifii=iEi'E"
<1> = SILTSTONE .(01&yey sILTs-OnE, sandy s1L-i-sTon'E, etc.)

qt) = sAnDsToi§rE (silty sAn1:5sTonE, clayey SA'NDST6NE, etc.) '

<H>-;-e1;;»;a>§f5s-§ `(sandylCi§l£3?§'f511i§'s{1'ty -EfA¥Si6KI.£:.etc..)."""""""""
(012) = BRECCIA rock with angular and/or gravel- or cobble-sized class

g).+ -z i3"= -̀.¢-618a§i16-if1;¢-1ixi~;§- 9
(>) = SHAi§é°or SLATE

'"°"§'i§ifAli§ri'fi25'ii6Eii&lor§6i§1'S}-iilil"F61§i)8{i§ii'él""""""""""l"""""""""`
."iii;'-m§i2;v6t&xsi&'zo.v5f¢-r1ti65.§5§12----.---------.----------.-"---.--.--.--.
.-<8-+.i5-;8v6t&;t8ti-c-iti§§-.- D
(v) = GAh§lf61c ROCK or other.intrus1ve *igneous rock *

(P) = ASPHALT CONCRETE

(9) = CONCRETE

(WATER) Water table during drilling.

(FWATER) Water table at boring completion.

(/)
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DATE DRILLED
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METHOD OF DRILLING
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DESCRIPTION/INTERPRETATION
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Solid line denotes unit change.

Dared line denotes material change .

Modified split-barrel drive sampler.

No recovery with modified split-barrel drive sampler.

Seepage.

Groundwater encountered during drilling .

Groundwater measured after drilling .

Standard Penetration Test (SPT) .

No recovery with a SPT.

Shelby tube sample. Distance pushed in inches/length of sample recovered
in inches.

No recovery with Shelby tube sampler.

Bulk sample.
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U.S.C.S. METHOD OF SOIL CLASSIFICATION

MAJOR DIVISIONS SYMBOL TYPICAL NAMES

o U

N

2A
8
o

E

9O=»-`v982
mQ-a
E 8 3

350
z
<O
U

GRAVELS
(More than 1/2 of coarse

fraction
> No. 4 sieve size)

GW Well graded gravels or gravel-sand mixtures little or no
lines

GP
Poorly graded gravels or gravel-sand mixtures, little or
DO Fines

GM Silty gravels, gravel~sand-silt mixtures

GC Clayey gravels, grave1~sand-clay mixtures

SANDS
(More than 1/2 of coarse

fraction
<No. 4 sieve size)

SW Well graded sands or gravelly sands, little or no fines

SP Poorly graded sands or gravelly sands, little or no fines

SM Silty sands, sand-silt mixtures

SC Clayey sands, sand-clay mixtures

GJ
N

Q
in
O
>
u

6
z
V

i n

E EO cm
an 4.-

o

CL Q
z : 'a
8 2 3- N

U
<9 asLu

E 8
LL

siLTs & CLAYS
Liquid Limit <50

ML Inorganic silts and very fine sands, rock flour, silty or
clayey fine sands or clayey silts with slight plasticity

CL Inorganic clays of low to medium plasticity, gravelly
clays, sandy clays, silty cla _ lean cla

OL Organic silts and organic silty clays flow plasticity

SILTS & CLAYS
LiqLu'd Limit >50

MH Inorganic silts, micaceous or diatomaceous fine sandy or
silty soils. elastic silts

CH Inorganic clays of high plasticity, fat clays

O H
Organic clays of medium to high plasticity, organic silty
clays. organic silts

HIGHLY ORGANIC SOILS Pr Peat and other highly organic soils

CLASSIFICATION
R.-'L\IGE OF GRAIN SIZES

U.S. Standard
Sieve Size

Crain Size in
Millimeters

BOULDERS Above 12" Above 305

COBBLES 12" to 3" 305 IO 76.2

GRAVEL
Coarse
Fine

3" to No.4
3" to 3/4"

3/4" IONo. 4

76.2 [O 4.76
76,2 to 19.1
19.1 no 4.76

SA\'D
Coarse

Medium
Fine

No. 4 to No. 200
No. 4 to No. 10
No. 10 to No. 40
No 40 to No. 200

4.76 xo 0.074
4.76 ro 2.00
2.00 IO 0.420
0.420 IO 0.074

SILT 8: CLAY Below NO. 200 Below 0.07.4

|
CH |

CLl
K I

MH G OH

cL4.1L
ML

I

| I
ML& OL

I
r

/Virgo&Moure U.S.C.S. METHOD OF SOIL CLASSIFICATION

CLASSIFICATION CHART (Unified Soil Classification System)
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SP-SC

aM
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101.0

124.0

ALLUVIUM: .
Light brown, damp, very dense, fine to coarse SAND, little gravel; few
clay.

Medium dense .

Light brown, dry to damp, very dense, silty SAND; little gravel .

Light brown, dry to damp, very dense, fine to coarse SAND; little gravel.
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DATE DRILLED 10/12/00 BORING no. B-1
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30'

GROUND ELEVATION SHEET 1

METHOD OF DRILLING CME 75, 8" Diameter Hollow-Stem Auger

DRIVE WEIGHT 140 lb. (Auto Trip Hammer) DROP

SAMPLED BY CRP LOGGED BY CRP REVIEWED BY

DESCRIPTION/INTERPRETATION
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BORING no.10/12/00 B-1DATE DRILLED

2OF

30'

GROUND ELEVATION SHEET 2

METHOD OF DRILLING CME 75, 8" Diameter Hollow-Stem Auger

DRIVE WEIGHT 140 lb. (Auto Trip Hammer) DROP

SAMPLED BY CRP LOGGED BY CRP REVIEWED BY

DESCRIPTION/INTERPRETATION

5:sm

c
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8x.
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\ SP\50/1 " I ALLUVIUM: (Continued)
\ Light brown, damp, very dense, flne to coarse SAND.

Total Depth = 20.1 feet.
Groundwater not encountered during drilling .
Backfilled OD 10/12/00.
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BORING no.DATE DRILLED 10/12/00 B-2

OF 21

30'

GROUND ELEVATION SHEET

METHOD OF DRILLING CME 75, 8" Diameter Hollow~Stem Auger

DRIVE WEIGHT 140 lb. (Auto Trip Hammer) DROP

SAMPLED BY CRP LOGGED BY CRP REVIEWED BY

DESCRIPTION/INTERPRETATION
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SM ALLUVIUM:
Light brown, damp, very dense, silty SAND, some gravel.

Less fines.

Very difficult <1ni1Img between 18' and 20'; large cobbles.
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BORING no. B-2DATE DRILLED 10/12/00

50/1"

77/11"

8-

Q

3I SM

u p

ALLUVIUM: (Continued)
Light brown, damp, very dense, silty SAND, large cobbles.

Very difficult drilling between 20' and 23'; large cobbles .

Moist.

Brown, saturated, very dense, fine to coarse SAND; little gravel.

Total Depth = 26.4 feet.
Groundwater encountered at approximately 24 feet.
Backfilled O11 10/12/00.
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ALLUVIUM :
Brown, dry to damp, very dense, clayey GRAVEL; some sand.

Brown, damp, medium dense, fine to coarse SAND; little gravel; few sill.

Very dense.

Difficulty drilling between 17' to 19'
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Groundwater not encountered during drilling. Backfilled on 10/12/00.
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METHOD OF DRILLING CME 75, 8" Diameter Hollow-Stem Auger

DRIVE WEIGHT 140 lb. (Auto Trip Hammer) DROP

SAMPLED BY CRP LOGGED BY CRP REVIEWED BY

30'

DESCRIPTION/INTERPRETATION
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Light brown, dry to damp, very dense, silty SAND; few gravel, trace
clay.

Less fines with depth.

Very difficult drilling between 16' to 18'
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GROUND ELEVATION SHEET 1

METHOD OF DRILLING CME 75, 8" Diameter Hollow-Stem Auger

DRIVE WEIGHT 140 lb. (AIRO Trim Hammer) DROP

SAMPLED BY CRP LOGGED BY CRP REVIEWED BY

DESCRIPTION/INTERPRETATION
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ALLUVIUM:
Light brown, dry to damp, very dense, silty fume to medium SAND; little
gravel.

Light brown, dry to moist, medium dense, fine to coarse, sandy GRAVEL ;
few silt.

Very dense .

Medium dense.

Difficult drilling between 16' and 20'
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METHOD OF DRILLING CME 75, 8" Diameter Hollow-Stem Auger

DRIVE WEIGHT 140 lb. (Auto Trip Hammer) DROP

SAMPLED BY CRP LOGGED BY CRP REVIEWED BY

DESCRIPTION/INTERPRETATION
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ALLUVIUM: (Continued)
\ Light brown, dry to damp, very dense, fume to medium sandy GRAVEL; few

silt.
Total Depth = 20.4 feet.
Groundwater not encountered during drilling .
Backfilled on 10/12/00. 9
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ALLUVIUM: .
Light brown, dry to damp, very dense, fine to coarse SAND, little gravel,
few clay .

Medium dense. _ ___ _ _ _
Brown, dry to damp, very dense, silty fine to coarse SAND, some gravely
small wealds cemented zones.

Brown, damp, dense, fume to coarse SAND; some gravel; trace silt and
clay.

Very dense, rock stuck in sampler, weakly cemented chunk 'm sampler.

Difficulty drilling between 16' and 18'
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METHOD OF DRILLING CME 75, 8" Diameter Hollow-Stem Auger

DRIVE WEIGHT 140 lb. (Auto Trip Hammer) DROP
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DESCRIPTION/INTERPRETATION
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\ -xuwll, try to camp, very dense, fine to coarse SAND, some gravel.
Total Depth = 20.5 feet.
Groundwater not encountered during drilling .
Backfilled on 10/12/00.
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GROUND ELEVATION SHEET

METHOD OF DRILLING CME 75, 8" Diameter Hollow-Stem Auger

DRIVE WEIGHT 140 lb. (Auto Trip Hammer) DROP

SAMPLED BY CRP LOGGED BY CRP REVIEWED BY

DESCRIPTION/INTERPRETATION
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ALLUVI UM:
Light brown, dry to damp, very dense, silty SAND, some gravel, little
clay.

Dense .

Medium dense.

Dense, decrease in fines .

Brown, damp, medium dense, fine to coarse SAND; some gravel; trace silt.
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METHOD OF DRILLING CME 75, 8" Diameter Hollow-Stem Auger

DRIVE WEIGHT 140 lb. (Auto Trip Hammer) DROP

SAMPLE . BY CRP Lo.- FED PY CRP REVIEWED BY

DESCRIPTION/INTERPRETATION

ALLUVIUM: (Continued)
Brown, moist, ve dense, fine to coarse SAND, some gravel.

7( 5 0 / 4 " S P

Total Depth = 20.4 feet.
Groundwater not encountered during drilling .
Backfilled on 10/12/00.
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SP ALLUVIUM:
Light brown, damp, loose, fine to medium SAND; some gravel, trace silt.

Medium dense.

Dense.

Medium dense.
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B~8BORING no.10/12/00DATE DRILLED

OF 2

30'

GROUND ELEVATION SHEET 2

METHOD OF DRILLING CME 75, 8" Diameter Hollow-Stem Auger

DRIVE WEIGHT 140 lb. (Auto Trip Hammer) DROP

SAMPLED BY CRP LOGGED BY CRP REVIEWED BY

DESCRIPTION/INTERPRETATION

ALLUVIUM: (Continued)
\ Brown, damp, ve dense, fine to coarse SAND, some gravel, trace silt.
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Total Depth = 20.4 feet.
Groundwater not encountered during drilling .
Backfilled OH 10/12/00.
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Gila Bend Power Partners, L.L.C.
Proposed Gila Bend Power Plant

November 3, 2000
Project No. 600150-01

APPENDIX B

LABORATORY TESTING

Classification
Soils were visually and texturally classified in accordance with the Unified Soil Classification
System in general accordance with ASTM D 2488-93. Soil classifications are indicated on the
logs of the exploratory excavations in Appendix A.

In-Place Moisture and Density Tests
The moisture content and dry density of relatively undisturbed samples obtained from the ex-
ploratory excavations were evaluated in general accordance with ASTM D 2937-94. The test
results are presented on the logs of the exploratory excavations in Appendix A.

Gradation Analysis
A gradation analysis test was performed on a selected representative soil sample in general ac-
cordance with ASTM D 422-63. The grain-size distribution curves are shown on Figures B-1
through B-9. The test result was utilized in evaluating the soil classifications in accordance with
the Unified Soil Classification System.

AtterbergLimits
Tests were performed on selected representative fine-grained soil samples to evaluate the liquid
limit, plastic limit, and plasticity index in general accordance with ASTM D4318-98. These test
results were utilized to evaluate the soil classification in accordance with the Unified Soil Classi-
iication System. The test results and classifications are shown on Figure B-10.

Consolidation Tests
Consolidation tests were performed on selected relatively undisturbed soil samples in general
accordance with ASTM D 2435-90. The samples were inundated during testing to represent ad-
verse field conditions. The percent of consolidation for each load cycle was recorded as a ratio of
the amount of vertical compression to the original height of the sample. The results of the tests
are summarized on Figures B-ll and B-12.

Soil Corrosivity Tests
Soil pH, and minimum resistivity tests were performed on representative samples in general ac-
cordance with Arizona Test 2366. The chloride content of selected samples was evaluated in
general accordance with Arizona Test 736. The sulfate content of selected samples was evalu
ate in general accordance with Arizona Test 733. The test results are presented on Figure B-13

600150001 471.606 /Vi/:gn &,maul e
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CORROSIVITY TEST RESULTS

a

an
PERFORMED IN GENERAL ACCORDANCE WITH ARIZONATEST METHOD 2366

PERFORMED IN GENERAL ACCORDANCE WITH ARIZONA TEST METHOD 733

PERFORMED IN GENERAL ACCORDANCE WITH ARIZONATEST METHOD 736

SAMPLE LOCATION SAMPLE DEPTH

(FT) pH '
RESISTIVITY 9

(calm-em)

WATER~$OLUBLE
SULFATE

CONTENT IN SOIL aw

(%)

CHLORIDE
CONTENT re*

(ppm)

B-1 0-5 7.4 214 0.029 1140

'__ /Vinyl & pure _
CORROSIVITY TEST RESULTS

GILA BEND POWER PLANT
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Spacing Resistance

(ft) (ohms)

Line No.

(Boring)

Apparent Resistivity

(ohm-cm) (ohm-ft)

1 (north/south)

(8-4)

5

10

20

40

73.00

14.00

7.00

2.00

2,203

880

880

503

69,898

26,810

26,810

15,320

1 (east/west)

(B-4)

5

10

20

40

48.00

14.00

8.00

2.00

1 ,508

880

1 ,005

503

45,960

26,810

30,640

15,320

Gila Bend Power Partners, L.L.C.
Proposed Gila Bend Power Plant

November 3, 2000
Project No. 600150-01

APPENDIX C

FIELD RESISTIVITY MEASUREMENTS

Soil resistivity information of the Subsurface materials was obtained at the site near boring loca-
tion B-4. The data were collected in general in accordance with ASTM G57 using a MINIRES
Resistivity Meter and four electrodes in a Wenner configuration. The MINIRES can generate up
to 500 volts and 5 mA, at a switching frequency of 30 Hertz. The instrument allows for the direct
measurement of resistance in ohms.

1*

Soil resistance measurements were collected at electrode spacings of S, 10, 20, and 40 feet, along
two perpendicular traverses, generally oriented north-south and east-west, at each of the loca-
tions. The accompanying table presents the results of the resistance measurements, at each
electrode spacing, along with the calculated apparent resistivity. In general, good agreement be-
tween orthogonal traverses was noted indicating a fairly homogenous medium.

600150001 rpmdoc /Vinyl t»/v\unre



APPENDIX B

SUPPORTING CALCULATIONS



APPENDIX B-1

WATER BALANCE



Gila Bend Power Project
Preliminary Water Balance Worksheet 10/20/00

Inlet Cooling Water - (gal/yr) (total rpm) (rpm/unit) 21,759,840 75 25

Inlet Cooling Water Blowdown - (gal/yr) (total rpm) (rpm/unit) 4,351 ,968 15 5

CT Water Wash - (gal/yr) (rpm/unit) 300000 200

Boiler Makeup - (gal/yr) (rpm) (lb/hr) 24,142,613 50 25,000

Boiler Blowdown - (gal/yr) (rpm) (In/hr) 1,207,131 2

Auxilliary Process Blowdown - (gal/yr) (rpm) 21 ,759,840 45

Cooling Tower Flow - (rpm) 161,600

Tower Evaporation/Drift - (gal/yr) (rpm) 1 ,562,840,064 3,232

Tower Blowdown - (gal/yr) (rpm) 390,710,016 808

Total Tower Loss - (gal/yr) (rpm) 1,953,550,080 4,040

Total Water Consumption - (gal/yr) (rpm) 2,021,512,373 4,181

Total Water Consumption (ac.ft./yr) 6,204

Total Water to Ponds - (gat/yr) (rpm) 416,821,824 862

Total Water to Ponds - (ac.ft./yr) 1 ,279
Total Water to Ponds - (ac.ft./day) 3.505

Total Water to Pond (in/day) 0.513

Natural Evaporation - (inlay) 0.328

Augmented Evaporation - (in/day) 0.184

a



Gila Bend Power Project
Preliminary Water Balance Assumptions

10/20/00

Plant Availability = 92.0%

Operating Hours = a,o59

Inlet Cooling Hours 4,836

CT Water Wash FrequencyNr = 50

CT Water Wash Duration/Min 10

Combustion Turbines (GE Frame 7 (FA) 3

240 mW Steam Turbine 1

Boiler Blowdown (%) = 5.0%

Inlet Cooler Blowdown (%) 20.0%

Approximate Water TDS = 1,100

Cooling Tower Cycles = 15

Cooling Tower Blowdown Rate (Total Flow) 0.50%

Cooling Tower Evaporation/Drift (Total Flow) Rate = 2.00%

Dry Bulb Temp (F) 109

Wet Bulb Temp (F) 78

Painted Rock - Evap Rate (in/yr) = 119.9

Painted Rock - Evan Rate (in/day) 0.328

Total Pond Area (ac,) 82

Total Pond Area (act) = 4-92

Water Gal/cu.Ft. 7.48052

Gal/Acre Foot = 325,851

Water In/gal 8.34541

Feet/Acre 43560



APPENDIX B-2

GILA BEND METEOROLOGICAL DATA

TEMPERATURE, PRECIPITATION & EVAPORATION



GILR BEND, RRIZUNH (023393)
1981-1998 38 Year average
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1961 - 1990 Temperature and Precipitation

Data is smoothed using a 29 day running average.

0 - Max. Temp. is the average of alt daily maximum temperatures recorded for the day of the year between the
years 1961 and 1990. .
J - Ave. Temp. is the average of all daily average temperatures recorded for the day of the year between the years

1961 and 1990.
9 - Min. Temp. is the average of all daily minimum temperatures recorded for the day of the year between the
years 1961 and 1990.

- Precipitation is the average of all daily total precipitation recorded for the day of the year between the years
1961 and 1990.
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HRIZUNH (023393)GILR BEND,
Period of Record 2 12/1/1892 to 4/38/2888
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GILA BEND, ARIZONA
POR - Daily Temperature Averages and Extremes

J - Extreme Max. is the maximum of all daily maximum temperatures recorded for the day of the year.
O - Ave. Max. is the average of all daily maximum temperatures recorded for the day of the year.

- Ave. Min. is the average of all daily minimum temperatures recorded for the day of the year.
J - Extreme Min. is the minimum of all daily minimum temperatures recorded for the day of the year.
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http:/ .wrcc.dri.edu/cgi-bin/cliRECtM.pI?azgila

GILA BEND, ARIZONA (023393)
Period of Record Monthly Climate Summary

Period of Record : 12/1/1892 to4/30/2000

Jan F eb  M a r  A p r May Jun Jul Aug Sep Qct Nov  Dec  Annua l

68.8 73.7 79.7 88.0 96.5 106.0 108.9 107.1 103.0 92.1 78.6 69.2 89.3
Average Max.
Temperature
(F)

Average Min.
Temperature
(F)

Average Total
Precipitation

38.5 41.7 46.0 51.6 59.3 67.9 77.9 76.6 698  56 . 9  45 . 0  38 . 7 55.8

(in.)
0.60 0.61 0.64 0.21 0.12 0.05 0.75 1.03 0.52 0.39 0.49 0.70 6.12

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Average Total
SnowFall (in.)

Average Snow
Depth (iVy.)

Percent of possible observations for period of record.
Max. Temp.: 83.6% Min. Temp.: 83.4% Precipitation: 90.4% Snowfall: 90.6% Snow Depth: 90.6%
Check Station Metadata or Metadata graphics for more detail about data completeness.

0 0 0 0 0 0 0 0 0 0 0 0 0

Western Regional Climate Center, wrcc@dri.edu



http://www.wrcc.driedu/cgi-bin/cliMONtpre.pl?azgila

GILA BEND, ARIZONA

Monthly Total Precipitation (inches)

(023393)

File last updated on Jul 10, 2000
*** Note *** Provisional Data *** After Year/Month 200004
a = 1 day missing, b : 2 days missing, c = 3 days, ..etc..,
z = 26 or more days missing, A = Accumulations present

Long-term means based on columns; thus, the monthly row may not
sum (or average) to the long-term annual value.

MAXIMUM ALLOWABLE NUMBER OF MISSING DAYS

APR MAY
z Q00 z 0.00

YEAR(S)
1892
1893
1894
1895
1896
1897
1898
1899
1900
1901
1902
1903
1904
1905
1906
1907
1908
1909
1910
1911
1912
1913
1914
1915
1916
1917
1918
1919
1920
1921
1922
1923
1924
1925
1926
1927
1928
1929
1930
1931
1932
1933
1934

JAN FEB MAR
0.00 z 0.00 Z 0.00
0.00 0.00 1.70
0.00 z 0.00 z 0.00 z
0.00 z 0.00 z 0.00 z
0.87 0.00 0.13
0.00 z 0.00 z 0.00 z
0.00 z 0.00 z 0.00 z
0.80 0.20 0.00
0.00 0.00 1.00
0.15 0.90 0.50
0.00 z Q00 z 0.00 z
0.00 z 0.00 z 0.00 z
0.00 0.00 z 0.00
1.30 3.60 2.74
0.00 1.10 0.03
1.83 0.00 Q50
0.40 1.47 0.47
0.17 0.32 0.63
0.00 Z 0.00 z 0.20
0.00 z 0.00 z 0.00
0.00 0.00 z 2.00
0.28 1.70 0.00
0.06 0.98 0.98
1.53 1.15 0.18
2.45 0.15 0.50
1.60 0.05 0.20
0.80 0.24 1.05
0.10 0.46 1.25
1.45 0.80 1.30
0.20 0.00 0.20
0.57 0.40 0.84
0.30 0.10 0.70
0.00 0.00 0.65
0.05 0.00 0.00
0.42 0.08 0.00
0.00 z 0.00 z 0.00
0.00 0.86 0.05
0.71 0.25 0.15
1.15 0.00 1.58
0.00 2.87 0,00
0.00 1.67 0.35
3.32 0.00 0.00
0.00 z 0.30 0.00

0.00 0.40
0.00 z 0.00
0.00 z 0.00
0.05 0.00
0.00 z 0.00
0.00 z 0.00
0.00 0.00
1.10 0.01
0.00 0.00
0.00 z 0.00 z

ANN
0.00
3.55
0.00
1.41
1.05
0.00
2.65
4.92
2.12
2.55
0.00
2.15
2.79

13.21

: 5
Individual Months not used for annual or monthly statistics if more than 5 days are missing.
Individual Years not used for annual statistics if any month in that year has more than 5 days

mlssmg.
JUN JUL AUG SEP O C T  N O V

z 0.00 z 0.00 z 0.00 z 0.00 z 0.00 z 0.00
0.00 1.45 0.00 z 0.00 z 0.00 z 0.00

z 0.00 z 0.00 z 0.00 z 0.00 z 0.00 z 0.00
z0.00z 0.00z0.00z0.00z 1.13 0.28

0.00 z 0.00 z 0.00 z 0.00 z 0.00 z 0.00
Z 0.00 z 0.00 z 0.00 z 0.00 z 0.00 z 0.00
z 0.70 0.25 0.60 0.00 0.00 0.00

0.00 1.60 0.42 0.80 0.00 1.10
0.01 0.00 0.00 0.00 0.00 0.00
0.00 0.60 0.00 0.00 0.40 0.00
0.00 z 0.00 z 0.00 z 0.00 z 0.00 z 0.00 z
0.00 0.57 0.40 1.01 0.00 0.00 z
0.00 0.80 1.30 0.60 0.00 0.00
0.01 0.34 0.05 1.03 0.00 3,84
0.00 0.00 z 0.00 z 0.00 0.00 1.10
0.00 1.02 1.00 0.00 1.95 0.00
0.00 0.42 0.21 0.40 0.45 0.08
0.00 0.37 2.87 0.12 0.00 0.42

z 0.00 0.43 0.07 0.00 0.00 z 0.00
0.00 227 0.00 0.00 z 0.05 0.00
0.00 1.05 2.68 0.00 0.53 0.00
0.00 0.72 0.30 0.00 0.00 1.24
0.00 0.17 0.11 0.16 1.99 0.73
0.20 021 0.00 0.25 0.00 0.77
0.00 1.18 0.22 2.32 0.95 0.00
0.00 1.50 0.50 0.00 0.10 0.00
1.01 0.76 0.00 z 0.60 0.50 0.88
0.20 1.05 1.25 2.45 0.00 1.95
0.00 0.80 1.00 0.00 0.50 0.00
0.00 1.45 1.58 0.35 0.05 0.10
0.20 0.70 2.20 0.30 0.00 0.20

z 0.00z 1.08 0.33 0.10 1.20 2.22
0.00 0.08 0.45 0.00 0.25 0.05
0.50 0.10 0.00 z 1.91 O 1.51 0.00
0.00 0.00 z 0.00 z 2.47 0.00 0.00
0.00 z 0.00 z 0.00 z 0.00 X 1.25 0.00
0.00 0.05 0.75 0.32 0.00 0.00
0.00 0.57 2.43 1.01 0.00 0.25
0.00 0.15 1.48 0.00 0.00 0.00
0.00 0.00 z 0.00 q 0.00 0.03 1.25
0.39 1.47 0.20 0.00 1.10 0.00
0.00 0.50 0.35 0.10 0.00 1.30
0.00 0.32 2.96 0.00 0.00 0.00

0.14 0.03
0.00 0.09
0.00 0.00
0.10 0.00
Q00 0.02
1.25 0.00
0.00 0.03
0.00 z 0.00

Z 0.00 0.00
0.00 0.56
1.10 0.05
0.00 0.66
0.34 0.21
0.00 0.00
0.92 0.00
0.00 0.00
0.10 0.20
0.00 0,00
0.15 0.10
0.15 0.00
0.00 0.00
0.00 q 0.00
0.60 0.00

z 0.01 z 0.00
z 0.00 0.00

0.00 0.01
0.00 0.00
0.00 1.50
0.00 f 0.00
0.00 0.00
0.10 0.00
0.00 0.00

DEC
zOOm
z000  z
zOO Oz

OOO
zODOz
2 0 0 0 2

1 4 0
OO0
OOO
OOO
BOOz
0 0 0 2
OOO
0 3 0
2 4 3
0 0 0
2 5 4
0 0 0 2

z000  z
0 0 0
O97
0 2 5
2 0 2
2 6 9
0 5 9
0 0 0
0 8 5
OOO
0 0 0
1 2 0
0 4 5
1 1 2
1 4 0
0 0 0

zOO Oz
0 0 0 2
0 8 3
OOO
OOO
1 4 5
2 0 9
& 0 0 j
0 4 1

4.76
6.32
7.69
4.93
0.70
2.32
7.80
5.64
8.76
7.53
8.47
4.87
6.69
9.01
5.85
5.38
5.71
7.15
2.58
2.76
2.97
1.25
2.88
5.48
5.86
5.30
7.27
5.67
3.69



http2// wrcadri.edu/cgi-bin/cIiMONtprepl'?azgiIa

0.00
0.00
0.20
0.00
0.00
0.24
0.73
0.00
0.00
0.20
0.00
0.00
0.15
0.00
0.00
0.00
0.45
0.00
0.00
0.10
0.00
0,00
0.53
0.00
0.01
0.00
0.00 z

0.03
1.31
1.12
Q14
0.70
0.08
0.50
0.43
0.00
0.70
1.53
1.95
0.00
1.17
0.31
1.11
1.64
0.31
1.28
1.75
3.36
1.35
1.47
0.00
0.12
0.00
0.00 z

2.81
2.88
4.07
2.51
4.97
7.74

12.99
3.37
3.75
5.50
5.45
8.32
1.53
4.17
5.49
2.13

10.62
6.30
2.68
3.75
7.02
2.02
7.30
3.70
5.25
1.13
5.82
4.14
2.57
7.07

\

1935
1936
1937
1938
1939
1940
1941
1942
1943
1944
1945
1946
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996

0.03
0.85
0.20
0.15
0.27
0,00
0.40
0.37
0.29
0.00
1.17
0.60
0.00
0.00
1.78
0.37
1.25
0.75
0.10
0.42
1.96
0.20
1.58
0.00
0.00
0.90
0.28
2.13
0.08
0.00
1.32
0.88
0.14
0.00
1.39
0.00
0.01
0.00
0.02
0.41
0.06
0.00
0.24
2.10
2.61
1.27
0.95
0.32
0.94
0,20
0.39
0.15
0.16
0.42
0.98
0.75
0.37
0.92
2.61
0.09
1.53
0.00

0.17
0.47
0.00
0.15
0.40
0.30
0.97
0.28
0.15
0.00
0.07
0.00
0.00
0.19
0.00
0.31
0.06
0.60
0.38
0.26
0.00
0.10
0.30
1.14
0.62
0.00
0.00
0.43
0.21

z 0.00 z
1.25
1.32
0.00
0.68
0.73
0.33
0.33
0.00
1.83
0.00
0.24
1.01
0.00
1.06
0.18
1.60
0.43
0.76
0.92
0.00
0.90
1,13
1.28
0.27
0.00
0.85
0.50

h 1.81
3.67
0.81
0.58
0.79

0.07 0.00
0.51 0.00
1.33 0.00

z 0.00 b 0.00
0.02 0.00
0.00 0.10
3.74 2.29
0.40 0.71
0.79 0.12

z 0.77 0.26
1.11 0.00
0.00 0.34
Q00 0.00
0.65 0.00
0.25 0.21
0.12 0.00
0.08 0.40
2.61 1.28
0.30 0.09
0.67 0.00
0.00 0.00
0.00 0.00
0.47 0.29
1.32 0.89
0.00 0.00
0 . 23  0 . 00
0.27 0.00
0.51 0.00
0.35 0.00
0.00 0.02
0.68 1.89
0.00 0.00
0.09 0.33
1.66 0.02
0.16 0.00
2.36 0.00
0.00 0.00
0.00 0.00
1.45 0.05
0.61 0.00
0.81 0.50
0.65 0.31
0.15 0.05
0.62 0.37
1.27 0.04
0.85 0.18
0.73 0.25
1.93 0.00
1.45 a 0.04
0.00 1.00
0.09 0.37
0.55 0.00
0.34 0.01
0.02 0.45
0.15 0.00
0.13 0.00
2.14 0.00

a 1.15 0.27
0.30 a 0.00
0.54 0.09
0.21 0.15
0.87 0.00

0.00
0.00
0.00
0.12
0.00
0,02
0.00
0.82
0.00
0.00
0.00
0.00
0.00
0.00
0.35
0.02
0.00
0.41
0.09
0.09
0.23
0.00
1.85
0.00
0.00
0.10
0.00
0.00
0.20
0.00
0.50
0.00
0.65
0.00
0.00

0.00
0.00
0.02
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.10
0.00
0.00
0.06
0.00
0.27
0.00
0.00
0.16
0.07
0.15
0.00
0.00 z
0.16
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.59
0.12
0.00
0.00
0.00
0.02
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.00
0.00
0.00
0.00
0.00
0.05
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.87
0.10
0.16
0.94
0.86
0.00
0.66
0.20
0.02
0.60
1.22
0.48
1.24
0.21
0.39
0.84
0.32
0.38
1.40
0.00
4.72
0.60
1.46
0.38
0.28
Q20
1.19
0.20
0.13
0.08
0.39
0.15
1.00

0.27 1.39
00.25 0.00

1.10 0.05
1.21 0.11
1.12 1.85
0.85 1.72
1.84 0.12
0.81 0.15
2.03 0.02
0.68 1.13
0.95 0.00
1.42 3.29
0.00 z 0.00
0.73 0.00
0.55 1.59
0.00 0.22
5.60 0.00
0.03 0.00
0.53 0.00
0.00 0.28
1.55 0.00
0.00 0.00
0.08 0.00
0.21 0.00
1.37 0.00
0.00 z 0.00
3.06 1.09
0.00 0.47
0.58 0.04
2.42 1.24
Q29 0.34
2.06 1.02
0.12 2.15
2.63 0.00
0.60 0.15
0.20 1.55
2.59 0.63
0.55 0.00
0.10 0.00
0.45 0.03
0.05 0.59
0.30 2.45
0.75 1.22
1.90 0.00
0.91 0.30
0.34 0.01
0.51 0.24
1.00 1.18
8.37 1.30
1.00 1.57
1.14 0.99
1.01 0.53
1.21 0.30
0.55 0.00
1.69 0.00
0.32 1.58
0.05 a 0.03
1.35 0.00
0.55 0.00
0.57 0.87
0.24 0.05
1.57 0.25

0.00
0.00
0.00
0.00
0.00
1.85
0.00
0.12
0.35
0.15
0.57
0.00
0.00
1.00
0.10
0.00
0.00
0.00
0.00
0.00
0.00
087
2.36
0.07
0.79
0.00 g
0.38
0.00
1.31
0.80
0.00
0.38
0.62
0.00
0.00
0.03
0.18
2.02
0.00
2.14
0.05
0.42
0.53
1.01
0.09
0.09
0.34
0.00
0.35
0.00
0.75
0.73
0.26
0.81
0.26
0.10
1.31
0.03
0.38
0.04
0.00
0.00

0.55 0.30
0.70 0.00 v
0.00 0.05
0.00 0.90
0.51 0.09
0.35 2.25
0.95 1.45
0.00 0.10
0.00 20.00 z
1.01 0.60
0.00 0.05
0.52 0.19
1.00 0.48
0.00 0.43
0.50 0.42 g
0.00 0.00
1.14 0.00 e
0.58 0.08
0.00 0.00
0.00 0.00
0.04 0.00
0.00 0.00
0.06 0.00
0.00 0.00
0.15 2.04
0.00 0.00
0.04 0.70
0.02 0.42
0.00 z 0.00
0.51 1.21
0.60 3.42
0.41 0.00 z
1.25 3.00
0.35 0.29
0.97 0.38
0.08 0.16
0.00 0.26
0.98 1.14
1.51 0.00
0.20 0.52
0.74 1.93
0.74 0.75
0.01 0.78
1.10 1.31
0.01 0.02
0.00 0.02
0.35 0.00
1.29 1.45
0.69 2.52
2.33 2.36
2.19 1.05
0.00 1.14
0.86 1.33
2.33 0.00
0.00 0.00
0.01 1.62
0.11 1.51
0.00 2.59
1.05 0.00
0.50 0.00 z
0.22 0.00
0.15 0.02

10.01
6.23
8,66
6.49
5.20
5.48
4.20
5.41
5.68
5.58
5.55
8.22
4.01
9.86
6.68
4.77
4.38
9.56

16.59
15.13
8.47
7.00
6.23
5.23
3.28
6.80
5.22
7.84
8.65
4.75
3.15
4.57
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1997
1998
1999
2000

0.76
0.05
0.20
0.08

0.04
4.74
0.11
0.12

0.00
2.30
0.04
1.85

5.16
14.17
6.25
2.25

MEAN
S.D.

SKEW
MAX
MIN

NO YRS

0.60
0.73
1.48
3.32
0.00

96

0.61
0.83
2.60
4.74
0,00

94

0.64
0.74
1.62
3.74
0.00

99

0.48 0.05
0.05 0.00
1.15 0.01
0.00 0.00

Period o
0.21 0.12
0.41 0.29
2.74 3,77
2.29 1.85
0.00 0.00

99 100

0.00 a 0.01 2.01 0.47 0.22 0.15 0.97
0.00 z2.32 1.51 1.17 1.27 d0.40 0.36
0.15 2.45 2.04 0.10 0.00 0.00 0.00
0.20 0.00 z 0.00 z 0.00 z 0.00 z 0.00 z 0.00 z

f Record Statistics
0.05 0.75 1.03 0.39
0.15 0.77 1.22 0.58
4.01 2.08 3.10 1.71
1.01 4.72 8.37 2.35
0.00 0.00 0.00 0.00

99 96 93 100

0.52
0.73
1.60
3.29
0.00

98

0.49
0.68
2.06
3.84
0.00

97

0.70
0.89
1.25
3.42
0.00

92

6.30
2.89
1.28

16.59
2.02

70



MONTH AVERAGE PER MONTH
Jan-98 0.090 2.790
Feb-98 0.129 3.616
Mar-98 0.224 6.955
APr-98 0.312 9.362
May-98 0.369 11.438
Jun-98 0.635 19.039
Jul-98 0.502 15.574

Aug-98 0.457 14.173
Sep-98 0.455 13.637
OCt-98 0.293 9,095
Nov-98 0.156 4.666
Dec-98 0.122 3.796

114.141 Total Inches for the year
Jan-ss 0.138 4.289
Feb-99 0.191 5.335
Mar-99 0.330 10.240
Apr-99 0.358 10.727
May-99 0.438 13.583
Jun-99 0.609 18.263
JUl-99 0.430 13.339

Aug-99 0.550 17.052
Sep-99 0.423 12.678
OCt-99 0.311 9.634
Nov-99 0.226 6.775
DeC-99 0.151 4.674

126.589 Total Inches for the year
Jan-00 0.154 4.773
Feb-D0 0.177 4.956
Mar-00 0.237 7.339

17.068 Total Inches for the year so far

Painted Rock Dam Evaporation Data



Painted Rock Dam Evaporation Data - 1998 - 2000

Month Daily Average Month Total

Feb-98 0.129 3.616
Mar-98 0.224 6.955
Apr-98 0.312 9.362

May-98 0.369 11.438
Jun-98 0.635 19.039
Jul-98 0.502 15.574

Aug-98 0.457 14.173
Sep-98 0.455 13.637
Oct-98 0.293 9.095
Nov-98 0.156 4.666
Dec-98 0.122 3.796

114.141 Total Inches for the year
l

Month Daily Average Month Total

Feb-99 0.191 5.335
Mar-99 0.330 10.240
Apr-99 0.358 10.727

May-99 0.438 13.583
Jun-99 0.609 18.263
Jul-99 0.430 13.339

Aug-99 0.550 17.052
Sep-99 0.423 12.678
Oct-99 0.3t 1 9.634
Nov-99 0.226 6.775
Dec-99 0.151 4.674

126.589 Total Inches for the year
9

Month Daily Average Month Total

Feb-00 0.177 4.956
Mar-00 0.237 7.339

f 17.068 Total Inches for the year so far

Jan-98 0.090 2.790

Jan-99 0.138 4.289

Jan-00 0.154 4.773

Painted Rock Dam Evaporation Data

l l l



DATE Rainfall HOOK GAGE DAILY CHANGE
2/17/2000 4.148 0.151
2/18/2000 3.870 0.278
2/22/2000 0.33 3.889
2/23/2000 3.422 0.467
2/24/2000 3.254 0.168
2/25/2000 3.030 0.224
2/28/2000 2.448 0.582
2/29/2000 2.182 0.266

5.133 SUM
0.177 AVERAGE

3/1/2000 2.008 0.174
3/2/2000 1.762 0.246
3/3/2000 1.592 0.170
3/6/2000 0.91 5.718
3/7/2000 0.44 5.701 0.017
3/8/2000 5.250 0.451
3/9/2000 5.000 0.250

3/10/2000 4.764 0.236
3/14/2000 3.830 0.934
3/15/2000 3.540 0.290
3/16/2000 3.202 0.338
3/17/2000 2.956 0,246
3/20/2000 1.956 1.000
3/21/2000 1.578 4.500 0.378
3/22/2000 4.314 0.185
3/23/2000 4.062 0.252
3/24/2000 3.862 0.200
3/27/2000 2.979 0.883
3/28/2000 0.01 2.780 0.199
3/29/2000 2.475 0.305
3/30/2000 2.224 0.251
3/31/2000 1.891 4.500 0.333

7.339 SUM
0.236742 AVERAGE

Painted Rock Dam Evaporation Data
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DATE Rainfall HOOK GAGE DAILY CHANGE
12/1/1999 3.418 0.186
12/2/1999 3.238 0.180
12/3/1999 3.088 0.150
12/6/1999 2.560 0.528
12/7/1999 2.428 0.132
12/8/1999 2.370 0.058
12/9/1999 2.110 0.260

12/10/1999 1.994 0.116
12/13/1999 1.686 0.308
12/14/1999 1.478 4.500 0.208
12/15/1999 4.422 0.078
12/16/1999 4.236 0.186
12/17/1999 4.002 0.234
12/20/1999 3.456 0.546
12/21/1999 3.455 0.000
12/22/1999 3.338 0.118
12/23/1999 3.060 0.278
12/28/1999 2.181 0.879
12/29/1999 2.052 0.129
12/30/1999 1.952 4.500 0.100

I 4.674 SUM
0.150774 AVERAGE

1/3/2000 I 3.990 0.510
1/4/2000 3.850 0.140
1/5/2000 3.636 0.214
1/6/2000 3.542 0.094
1/7/2000 3.370 0.172

1/10/2000 3.078 0.292
1/11/2000 2.866 0.212
1/12/2000 2.750 0.116
1/13/2000 2.622 0.128
1/14/2000 2.474 4.500 0.148
1/19/2000 3.724 0.776
1/20/2000 3.548 0.176
1/21/2000 3.374 0.174
1/24/2000 2.970 0.404
1/25/2000 2.828 0.142
1/26/2000 2.634 0.194
1/27/2000 2.365 0.269
1/28/2000 2.233 0.132
1/31/2000 1.753 0.480

4.773 SUM
0.153968 AVERAGE

2/1/2000 1.623 4.500 0.130
2/2/2000 4.432 0.068
2/3/2000 4.148 0.284
2/4/2000 4.004 0.144
2/7/2000 3.414 0.590
2/8/2000I 3.230 0.184
2/9/2000 3.011 0.219

2/10/2000 2.773 0.238
2/11/2000 2.548 0.225
2/14/2000 2.471 0.077
2/15/2000 1.834 4.500 0.637
2/16/2000 4.299 0.201

Painted Rock Dam Evaporation Data
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RainfallDATE HOOKGAGE DAILY CHANGE
9/10/1999 4.102 0.398
9/13/1999 2.792 1.310
9/14/1999 2.371 0.421
9/15/1999 1.850 0.521
9/16/1999 1 .484 4.500 0.366
9/17/1999 3.980 0.520
9/20/1999 2.655 1.325
9/21/1999 2.348 0.307
9/22/1999 2.132 0.216
9/23/1999 1.712 4.500 0.420
9/24/1999 4.286 0.214
9/27/1999 3.075 1211
9/28/1999 2.700 0.375
9/29/1999 2.118 0.582
9/30/1999 1.720 4.500 0.398

12.678 SUM
0.4226 AVERAGE

10/5/1999 2.690 1.810
10/6/1999 2.315 0.375
10/7/1999 1.854 4.500 0.461
10/8/1999 4.228 0.272

10/12/1999 2.765 1.463I

10/13/1999 2.410 0.355
10/14/1999 2.044 4.500 0.366
10/19/1999 2.676 1.824
10/20/1999 2.378 0.298I
10/21/1999 2.098 4.500 0,280
10/22/1999 4.230 0.270
10/25/1999 3.409 0.821
10/26/1999 3.083 0.326
10/27/1999 2.858 0.225
10/28/'1999 2.676 4.500 0.182
10/29/1999 4.194 0.306

9.634 SUM
0.310774 AVERAGE

11/1/1999 3.157 1 ,037
11/2/1999 2.940 0.217
11/3/1999 2.716 0.224
11/4/1999 2.518 0.198
11/5/1999 2.288 0.230
11/8/1999 1.712 0.576
11/9/1999 1.535 0.1774.500 I

11/10/1999 4.431 0.069
11/15/1999 3.270 1.161
11/16/1999 3.042 0.228
t 1/17/1999 2.866 0.176
11/18/1999 2.650 0.215
11/19/1999 2.480 0.170
11/22/1999 1.412 1.068
11/23/1999 1 .682
11/24/1999 1.550 4.500 0.132
11/29/1999 3.767 0.733
11/30/1999 3.604 0.163

I 6,775 SUM
0.225833 AVERAGE

Painted Rock Dam Evaporation Data
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DATE Rainfall HOOKGAGE DAH.Y CHANGE
6/29/1999 1.261 4.500 0.606
6/30/1999 3.940 0.560

18,263 SUM
0.609 AVERAGE

7/1/1999 3.265 4.500 0.675
7/2/1999 3.826 0.574
7/6/1999 1.348 4.500 2.478
7/7/1999 0.04 4.096 0.404
7/8/1999 3.500 0.596
7/9/1999 3.620

7/12/1999 0.81 4.866
7/13/1999 0.43 3.624 1.242
7/14/1999 2.733 0.891
7/15/1999 0.28 2.994 4.500
7/16/1999 4.130 0.370
7/19/1999 2.714 1.416
7/20/1999 2.227 4.500 0.487
7/21/1999 4.162 0.338
7/22/1999 3.388 4.500 0.774
7/23/1999 3.464 l 1.036

7/26/1999 2.477 0.987
7127/1999 2.010 0.467
7128/1999 1.844 0.166
7/29/1999 1 .646 4.500 0.198
7/30/1999 4.360 0.140

13.339 SUM
0.43029 AVERAGE

8/2/1999 2.658 1 .702
8/3/1999 2.210 0.448 I
8/511999 1.206 4,500 1.004
8/9/1999 2.248 2.252

8/10/1999 1.756 4.500 2.744
8/11/1999 3.858 0.642
8/12/1999 3.294 4.500 0,564
8/1:8/1999 3.901 0,599
8/1611999 2.538 1.363
8/17/1999 2.146 0.392
8/18/1999 1.617 0.529
8/1911999 1.112 4.500 0.505
8/20/1999 4.058 0.442
8/23/1999 0.10 2.609 1 .449
8/24/1999 2.160 0.449
8/25/1999 1.678 0.482
8/26/1999 1.205 4.500 0.473
8/27/1999 4.004 0.496
8/3011999 3.487 0.517
8/31/1999 0.16 3.692

\ 17.052 SUM
0.550065 AVERAGE

9/1/1999 3.138 0.554
912/1999 2.684 4.500 0.454
9/3/1999 3.900 0.600
9/7/1999 2.069 1.831
9/8/1999 1.798 0.271
91911999 1.414 4.500 0.384

Painted Rock Dam Evaporation Data

l
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DATE Rainfall HOOK GAGE DAILY CHANGE
4/14/1999 1.804 4.500 0.243
4/15/1999 4.144 0.356
4/16/1999 3.704 0.440
4/19/1999 2.465 1.239
4/20/1999 2.019 0,446
4/21/1999 1.393 4.500 0.626
4/22/1999 4,082 0.418
4/26/1999 2.502 1,580
4/27/1999 2.150 0.352
4/28/1999 1.567 0.583
4/29/1999 1.100 4.500 0.467
4/30/1999 4.256 0.244

10.727 SUM
0.358 AVERAGE

5/3/1999 3.442 0.814
5/4/1999 3.072 0.370
5/5/1999 2.740 0.332
5/6/1999 2.272 4.500 0.468
5/7/1999 4.014 0.486

5/10/1999 2.345 1.669
5/11/1999 1.905 0.440
5/12/1999 1.584 0.321
5/13/1999 1.147 4.500 0.437
5/14/1999 3.874 0.626
5/17/1999 2.330 1.544
5/18/1999 1 .866 0.464
5/19/1999 1.359 0.507
5/20/1999 0.000 4.500 1.359
5/21/1999 3.874 0.626
5/24/1999 2.275 1.599
5/25/1999 1.800 4.500 0.475
5/26/1999 3.926 0.574
5/27/1999 3.454 4.500 0.472

13.583 SUM
0.438 AVERAGE

6/1/1999 1.602 4.500 1.852
6/2/1999 4.066 0.434
6/3/1999 0.14 3.880 4.500 0.186
6/4/1999 3.900 0.600
6/7/1999 2.781 1.119
6/8/1999 2.194 4.500 0.587
6/9/1999 3.970 0.530

6/10/1999 3.364 4.500 0.606
6/11/1999 3.952 0.548
6/14/1999 2.314 1.638
6/15/1999 1 .644 4.500 0.670
6/16/1999 3.854 0.646
6/17/1999 3.244 4.500 0.510
6/18/1999 3.806 0.694
6/21/1999 1.958 1 .848
6/22/1999 1.228 4.500 0.730
6/23/1999 3.936 0.564
6/24/1999 3.334 4.500 0.602
6/25/1999 3.840 0.660
6/28/1999 1.867 1.973

Painted Rock Dam Evaporation Data
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RainfallDATE HOOK GAGE DAILY CHANGE
2/1119991 1.860 4.500 0.414
2/2/1999 4.344 0.156
2/3/1999 4.138 0.206
2/4/1999 4.028 0.110
2/5/1999 0.18 4360
2/8/1999 3.868 0.492
2/9/1999 3.802 0.066

2/10/1999 3.582 0.220
2/11/1999 3.170 0.412
2/12/1999 3.000 0.170
2/1611999 2.131 0.869
2/1711999 1.946 0.185
2/18/1999 1.753 4.500 0.193
2/19/1999 4.384 0.116
2/22/1999 3.609 0.775
2/23/1999 3.346 0.263
2/24/1999 3.119 0.227
2/2511999 2.930 0.189
2/26/1999 2.658 0.272

5.335 SUM
0,191 AVERAGE

3/1/1999 1.441 1.217
3/2/1999 1 .256 4.500 0.185
3/3/1999 4.290 0.210
3/4/1999 3.954 0.336
3/5/1999 3,678 0.276
3/8/1999 2.976 0.702
3/9/1999 2.838 0.138

3/10/1999 2.582 0.256
3/1111999 2.400 0.182
3/12/1999 2.146 4.500 0.254
3/15/1999 3.694 0.806
3/16/1999 3.28G 0.414
3/17/1999 3.082 0.198
3/18/1999 2.934 0.148
3/19/1999 1.740 1.194
3/22/1999 1.264 4.500 0.476
3/23/1999 4.238 0.262
3/24/1999 3.881 0.357
3125/1999 3.594 0.287
3/26/1999 3.220 0.374
3/29/1999 2.574 0.646
3/30/1999 2.178 0.396
3/31/1999 1.252 0.926

10.240 SUM
0.330 AVERAGE

4/1/1999 1.462 4.500
4/2/1999 0.78 5.780
4/5/1999 4.431 1.349
4/6/1999 4.144 0.287
4/7/1999 3.783 0.361
4/8/1999 3.588 0.195
4/9/1999 3.274 0.314

4/12/1999 2.346 0.928
4/13/1999 2.047 0.299

Painted Rock Dam Evaporation Data

Page 6 of 11



DATE Rainfall HOOK GAGE DAILY CHANGE
11/17/1998 2.536 0.130
11/18/1998 2.300 0.236
11/19/1998 2.163 0.137
11/20/1998 2.028 0.135
11/23/1998 1.564 0.464
11/24/1998 1.412 4,500 0.152
11/25/1998 4.398 0.102
11/30/1998 3.959

4.666 SUM
0.156 AVERAGE

12/1/1998 3.842 0.117
12/2/1998 3.721 0.121
12/3/1998 3.854
12/4/1998 3.576 0.278
12/7/1998 0.12 3.658
12/8/1998 3.416 0.242
12/9/1998 3.317 0.099

12/10/1998 3.160 0.157
12/11/1998 3.040 0.120
12/14/1998 2.634 0.406
12/15/1998 2.489 0.145
12/16/1998 0.10 2.700
12/17/1998 2.358 0.342
12/18/1998 2.174 0.184
12/21/1998 1.757 0.417
12/22/1998 1.648 0.109
12/23/1998 1.571 4.500 0.077
12/24/1998 4.346 0.154
12/28/1998 3.877 0.469
12/29/1998 3.798 0.079
12/30/1998 3.638 0.160

3.796 SUM
0.122 AVERAGE

1/4/1999 2.918 0.709
1/5/1999 2.809 0.109
1/6/1999 2.680 0.129
1/7/1999 2.588 0.092
1/8/1999 2.472 0.116

1/11/1999 2.000 0.472
1/12/1999 1.859 0.141
1/13/1999 1.704 0.155
1/14/1999 1.652 4.500 0.052
1/15/1999 4.406 0.094
1/19/1999 3.785 0.621
1/20/1999 3.639 0.146
1/21/1999 3.450 0.189
1/22/1999 3.184 0.266
1/25/1999 2.688 O.496
1/26/1999 0.12 2.776
1/27/1999 2.566 0.210
1/28/1999 2.476 0.090
1/29/1999 2.274 0.202

£.289 SUM
0.138 AVERAGE

12/31/1998 3.518 0.120

Painted Rock Dam Evaporation Data
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DATE Rainfall HOOK GAGE DAILY CHANGE
8/19/1998 1.882 0.532
8/20/1998 1.445 4.500 0.437
8/21/1998 4.024 0.476
8/24/1998 0.22 2.828 1.196
8/25/1998 2.411 0.417
8/26/1998 2.036 0.375
8/27/1998 1 .604 4.500 0.432
8/28/1998 4.000 0.500

14.173 SUM
0.457 AVERAGE

9/1/1998 1.680 4.500 2.320
9/2/1998 3.958 0.542
9/3/1998 I 3.446 4.500 0.512
9/4/1998 0.56 5.366
9/8/1998 3.350 2.016
9/9/1998 2.942 0.408

9/10/1998 0.48 3.568 4.500
9/15/1998 2.736 1 .764
9/16/1998 2.278 0.458
9/17/1998 1.880 4.500 0.398
9/22/1998 2.122 2.378
9/23/1998 1.809 0.313
9/24/1998 1.508 4.500 0.301
9/29/1998 2.694 1.806
9/30/1998 2.273 0.421

13.637 SUM
0.455 AVERAGE

10/1/1998 1 .964 4.500 0.309
10/6/1998 2.561 1.939
10/7/1998 2.293 0.268
10/8/1998 1.990 4.500 0.303
10/9/1998 4.016 0.484

10/13/1998 2.955 1.061
10/14/1998 2.519 0.436
10/1511998 2.177 4.500 0.342
10/20/1998 2.979 1.521
10/21/1998 2.765 0.214
10/22/1998 2.547 4.500 0.218
10/27/1998 3.137 1.363
10/28/1998 2.928 0.209
10/29/1998 2.744 0.184
10/30/1998 2.500 0.244

9.095 SUM
0.293 AVERAGE

11/2/1998 2.000 0.500
11/3/1998 1.849 0.151
11/4/1998 1.666 0.183
11/5/1998 1.463 4.500 0.203
11/6/1998 4.254 0.246
11/9/1998 3.723 0.531

11/10/1998 3.455 0.268
11/11/1998 3.295 0.160
11/12/1998 3.276 0.019
11/13/1998 3.146 0.130
11/16/1998 2.666 0.480

Painted Rock Dam Evaporation Data
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DATE Rainfall HOOK GAGE DAILY CHANGE
0.369 AVERAGE

6/1/1998 2.276 2.224
6/2/1998 1.880 0.396
6/3/1998 1.354 4.500 0.526
6/4/1998 3.840 0.660
6/5/1998 3.448 0.392
6/8/1998 1.910 1.538
6/9/1998 1 .462 4.500 0.448

6/10/1998 3.830 0.670
6/11/1998 3.256 4.500 0.574
6/16/1998 1.817 4.500 2.683
6/17/1998 3.741 0.759
6/18/1998 3.238 4.500 0.503
6/19/1998 3.932 0.568
6/22/1998 2.056 1.876
6/23/1998 1.466 4.500 0.590
6/24/1998 3.734 0.766
6/25/1998 3.318 4.500 0.415
6/26/1998 3.842 0.658
6/29/1998 1.050 2.792
6/30/1998 1.434 4.500

19.039 SUM
0.635 AVERAGE

7/1/1998 3.812 0.688
7/2/1998 3.155 4.500 0.657
7/6/1998 0.64 3.564 0.936
7/7/1998 2.574 0.990
7/8/1998 t.961 0.613
7/9/1998 1.458 4.500 0.503

7/10/1998 3.932 0.568
7/13/1998 2.086 1 .846
7/14/1998 1 .542 4.500 0.544
7/15/1998 3.888 0.612
7/16/1998 3.266 4.500 0.622
7/17/1998 3.852 0.648
7/20/1998 0.59 3.124 0.728
7/21/1998 2.100 4.500 1.024
7/22/1998 4.059 0.441
7/23/1998 0.62 4.952
7/24/1998 3.952 1.000
7/27/1998 2.435 1.517
7/28/1998 1.862 4.500 0.573
7/29/1998 0.02 3.954 0.546
7/30/1998 3.436 4.500 0.518

15.574 SUM
0.502 AVERAGE

8/4/1998 1.786 4.500 2.714
\ 8/5/1998 3.958 0.542
8/6/1998 3.348 4.500 0.610

8/10/1998 2.470 2.030
8/11/1998 2.060 0.410
8/12/1998 1.06 3.547
8/13/1998 2.131 4.500 1.416
8/17/1998 2.539 1.961
8/18/1998 0.17 2.414 0.125

Painted Rock Dam Evaporation Data
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DATE Rainfall DAILYHOOK GAGE CHANGE
3/19/1998 3.270 0.284
3/20/1998 3.080 0.190
3/23/1998 2.442 0.638
3/24/1998 2.174 0.258
3/25/1998 1.764 4.500 0.410
3/26/1998 0.49 5.002 0.012
3/27/1998 4.294 0.708
3/30/1998 0.33 4.880 0.256
3/31/1998 4.368 0.512

8.955 SUM
0.224 AVERAGE

4/1/1998 4.155 0.213
4/2/1998 0.10 4.237
4/3/1998 3.960 0.277
4/6/1998 3.194 0.766
4/7/1998 2.848 0.345
4/8/1998 2.571 0.277
4/9/1998 2.337 0.234

4/10/1998 2.158 4.500 0.179
4/13/1998 3.404 1.096
4/14/1998 3.044 0.360
4/15/1998 2.740 0.304
4/16/1998 2.476 0.264
4117/1998 2.166 4.500 0.310
4/18/1998 3.962 0.538
4/20/1998 3.586 0.376
4/21/1998 3.234 0.352
4/22/1998 2.836 0.398
4/23/1998 2.416 0.420
4/24/1998 1.902 4.500 0.514
4/27/1998 3.413 1.087
4/28/1998 3.094 0.319
4129/1998 2.672 0.422

9.362 SUM
0.312 AVERAGE

5/1/1998 4.084
5/4/1998 2.754 1.330
5/5/1998 2.277 0.477
5/6/1998 1.852 0.425
5/7/1998 1.484 4.500 0.368
518/1998 3.920 0.580

5/11/1998 2.686 1.234
5/12/1998 2.249 0.437
5/13/1998 1.952 0.297
5/14/1998 1.666 4.500 0.286
5/15/1998 4.032 0.468
5118/1998 2.720 1.312
5/19/1998 2.280 0.440
5/2011998 1.705 0.575
5/21/1998 1.552 4.500 0.153
5/2611998 2.147 2.353
5/27/1998 1.709 0.438
5/28/1998 1 .444 4.500 0.255

1`1.438 SUM

4/30/1998 2.362 0.310

Painted Rock Dam Evaporation Data
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DATE Rainfall HOOK GAGE DAILY CHANGE
1/2/1998 2.129 4.000
1/5/1998 3.654 0.346
1/6/1998 3.524 0.130
1/7/1998 3.395 0.129
1/8/1998 3.324 0.071
1/9/1998 3.253 0.071
1/12/1998 3.253 0.000
1/13/1998 3.163 0.090
1/14/1998 3.134 0.029
1/15/1998 3.022 0.112
1/16/1998 2.916 0.106
1/20/1998 2.470 0.446
1/21/1998 2.346 0.124
1/22/1998 2.234 0.112
1/26/1998 1.752 0.482
1/27/1998 1 .628 4.500 0.124
1/28/1998 4.339 0.161
1/29/1998 4.203 0.136
1/30/1998 4.082 0.121

2.790 SUM
0.090 AVERAGE

2/2/1998 3.619 0.463
2/3/1998 3.477 0.142
2/4/1998 0.45 4.205
2/5/1998 3.620 0.585
2/6/1998 3.550 0.070
2/9/1998 0.66 4.624

2/10/1998 3.875 0.749
2/11/1998 3.790 0.085
2/12/1998 3.702 0.088
2/13/1998 3.582 0.120
2/17/1998 3.681
2/18/1998 0.52 4.680
2/19/1998 4.071 0.609
2/20/1998 3.998 0.073
2/23/1998 4.050
2/24/1 998 3.792 0.258
2/25/1998 0.05 3.767 0.025
2/26/1998 3.544 0.223
2/27/1998 3.418 0.126

3.616 SUM
0.129 AVERAGE

3/2/1998 2.890 0.528
3/3/1998 2.767 0.123
3/4/1998 2.580 0.187
3/5/1998 2.398 0.182
3/6/1998 2.182 4.000 0.216
3/9/1998 3.230 0.770

3/10/1998 3.017 0.213
3/11/1998 2.766 0.251
3/12/1998 2.507 0.259
3/13/1998 2.290 4.000 0.217
3/16/1998 0.32 4.285
3/17/1998 3.790 0.495
3/18/1998 3.554 0.236

Painted Rock Dam Evaporation Data
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1995 SUMMARY

MONTH AVERAGE PER MONTH
Jar\»Q5 0.0857 2.66
Feb-95 0.1623 4.54
Mar-95 0.2670 8.28
Apr-95 0.3534 10.60

May-95 0.4954 15.36
Jun-95 0.5526 16.58
Jul-95 0.5987 18.56

Aug-95 0.5789 17.94
94.52 Total inches

Painted Rock Dam Evaporation Data
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20-Jun-95 730 2.652 0.546
21-Jun-95 700 2.058 0.594
22~Jun-95 630 1 .470 4.500 0.588
23-Jun-95 630 3.870
24-Jun-95
25-Jun-95
26-Jun-95 700 2.162 1 .708
27-Jun-95 700 1.520 4.500 0.642
28-Jun-95 630 3.788 0.712
29-Jun-95 700 I 3.064 0.724 SUM 16.577
30-Jun-95 700 2.402 4500 0.662 AVERAGE 0.552567

1-JUl-95
2-Jul-95
3-Jul-95 630 2.278 2.222
4-Jul~95
5-Jul-95 700 1.258 4.500 1.020
6-JUl-95 630 3.952 0.548
7-Jul-95 630 3.262 0.690
8-Jul-95
9-Jut-95

10-Jul-95 630 1.510 4.500 1.752
11-Jul-95 630 3.830 0.670
12-Jul-95 630 3.144 0.686
13-Jul-95 630 2.614 0.530
14-Jul-95 630 2.080 4.500 0.534
15-Jul-95
16-Jul-95
17-Jul-95 630 0.03 3.358 1.142
18-Jul.95 630 2.860 0.498

630 2.222 0.638
630 1.642 0.580

21-Jul-95 630 1.082 4.500 0.560
22-Jul-95
23-Jul-95
24-JUl-95 630 2.514 1.986
25-Jul-95 630 1.977 4.500 0.537
26-Jul-95 630 3.800 0.700
27-Jul-95 630 3.226 0.574
28-Jul-95 630 2.588 4.500 0.638
29-Jul-95
30-Jul-95 SUM 18.561
31-Jul-95 630 2.444 2.056 AVERAGE 0.598742
1-Aug-95 630 1.831 4.500 0.613
2-Aug-95 630 3.864 0.636
3-Aug-95 630 3.188 0.676
4-Aug-95 630 2.572 4.500 0.616
5-Aug-95
6-Aug-95
7-Aug-95 630 2.756 1 .744
8-Aug-95 630 2.000 4.500 0.756
9-Aug-95 630 3.876 0.624

10-Aug-95 630 3.274 0.602
11-Aug-95 630 2.650 4.500 0.624

630 2.708 1.792 SUM 8.683
630 0.40 2.952 AVERAGE 0.578867

Painted Rock Dam Evaporation Data

19-Jul-95
20-Jul-95

I

12-Aug-95
13-Aug-95
14-Aug-95
15-Aug-95
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23-Apr-95
24-APr-95 730 3.446 1.054
26-Apr-95 730 3.118 0.328
26-Apr-95 730 2.704 0,414
27-Apr-95 730 2.252 0.452
28-Apr-95 730 1.768 4.500 0.484
29-Apr-95 SUM 10.602
30-APr-95 AVERAGE 0.3534
1-May-95 3D 3.114 1.386
2-may_95 730 2.624 0.490
3-may-95 730 2.032 5.000 0.592
4-May-95 730 4.518 0.482
5-may_95 730 3.888 0.630
e~may-Q5
7-may-95
8-May-95 730 2.910 0.978
9-may.95 730 2.537 0.373

10-May-95 730 2.160 0.377
11-May-95 730 1.758 5.000 0.402 l

y

12-May-95 730 4.480 0.520
13-May-95
14-May-95
15-May-95 730 2.862 1.618
16-May-95 730 2.480 0.382
17-May-95 730 2.070 4.500 0.410
18-May-95 730 4.056 0.444
19-May-95 730 3.608 0.448
20-May-95
21 -May-95
22-May-95 730 2.174 1 .434
23-May-95 730 1 .608 4.500 0.566
24~May-95 730 4.063 0.437
25-May-95 730 3.576 0.487
26-May-95 730 3.166 4,500 0.410
27-MaY-95
28-May-95
29-MaY-95
30-MaY-95 730 2.518 1.982 SUM 15.358
31-Ma -95 730 2.008 0510 AVERAGE 0.495419

1-Jurl-95 730 1.590 4.500 0.418
2-Jun-95 730 3.653 0.847
3-Jun-95
4-Jun-95
5-Jun-Q5 730 2.236 1417
6~Jun-95 730 1.650 0.586
7-Jun-95 730 1 .047 4.500 0,603
8-Jun-95 730 3.846 0.654
9-Jun-95 730 3.446 0.400

10-Jun-95
11-Jun-95
12-Jun-95 730 2.029 1.417
13-Jun-95 730 1 .462 4.500 0.567
14-Jun-95 700 3.824 0.676
15-Jun-95 700 3.036 0.788
16-Jun-95 700 2.310 4.500 0,726
17-Jun-95
18-Jun-95
19-JuN-95 700 3.198 1.302

Painted Rock Dam Evaporation Data
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73024-Feb-95 1 .849 4.500 0.146
25-Feb-95
26-Feb-95
27-Feb-95 730 3.886 0.614 SUM 4.544
28-Feb-95 730 3.728 0.158 AVERAGE 0.162286

730 3.531 0.197
2-Mar-95 730 3.338 0.193
3-Mar-95 730 3.160 0.178
4-Mar-95
5-Mar-95
6-Mar-95 730 0.08 2.730 0.430
7-Mar-95 730 2.450 0.280
8-Mar-95 730 2.184 0.266
9-Mar-95 730 2.037 0.147

10-Mar-95 730 1.840 4.000 0.197
11-Mar-95 900 3.580 0.420
12-Mar-95 830 0.32 4.183
13-Mar-95 730 3.710 0.473
14-Mar-95 730 3.516 0.194
15-Mar-95 730 3.320 0.196
16-Mar-95 730 3.080 0.240
17-Mar-95 730 2.764 4.500 0.316
18-Mar-95
19-Mar-95
20-Mar-95 730 3.492 1.008
21-Mar-95 730 3.197 0.295
22-Mar-95 730 2.818 0.379
23-Mar-95 730 2.514 0.304
24-Mar-95 730 2.263 4.500 0,251

27-Mar-95 730 3.708 0.792
28-Mar-95 730 3.415 0.293
29-Mar-95 730 3.165 0.250
30-Mar-95 730 2.841 0.324 SUM 8.276
31-mar-95 730 2.188 4.500 0.653 AVERAGE 0.266968

1-Apr-95
2.Apr-95
3-Apr-95 730 2.236 2.264
4-Apr-95 730 1.930 0.306
5~Apr-95 730 1.540 4.500 0.390
6-Apr-95 730 4.105 0.395
7-Apr-95 730 3.685 0.420
8-Apr.95
9-Apr-95

10-Apr-95 730 2.500 1.185
11-Apr-95 7:30 2.200 0.300
12-Apr-95 730 1 .960 4.500 0.240
13-Apr-95 730 4.270 0.230
14-Apr-95 730 3.738 0.532
15-Apr~95
16-Apr-95
17-Apr~95 730 2.931 0.807

730 2.722 0.209
730 0.26 3.062
730 2.663 0.399
730 2.470 4.500 0.193

22-Apr-95

Painted Rock Dam Evaporation Data

1-Mar-95

25-Mar-95
26-Mar~95

I

18-Apr-95
19-Apr-95
20-APr-95
21 -Apr-95

Page 2 of 5



Date Time Rainfall Hook Pan Fill Change r
Gage

A
I

31 -Dec-94 Painted Rock Dam
1-Jan-95 Evaporation Data
2-Jan-Q5 01 Jan 95 to 15 Aug 95
3-Jan-95 730 4.016
4-Jan-95 730 Trace 3.990 0.026 Entered by TK
5-Jan-95 730 4.790
6-Jan-95 Bold #sare calculations
7-Jan-95 not measurements.
8-Jan-95
9-Jan-95 730 4.436 0.354

10-Jan-95 730 4.357 0.079\
11-Jan-95 730 4.243 0.114
12-Jan-95 730 4.182 0.061
13-Jan-95 730 4.150 0,032
14-Jan-95
15-Jan-95
16-Jan-95
17-Jan~95 730 3.845 0.305
18-Jan-95 730 3.714 0.131
19-Jan-95 730 3.632 0.082
20-Jan-95 730 3.564 0.068
21-Jan-95
22-Jan-95
23-Jan-95 730 3.274 0.290
24-Jan-95 730 3.213 0.061
25-Jan-95 730 3.095 0.118
26-Jan-95 730 0.26 3.646
27-Jan-95 730 3.230 0.416
28-Jan-95
29-Jan-95
30-Jan-95 730 2.934 0,296 SUM 2,657
31-Jan-95 730 2.710 0.224 AVERAGE 0.08571
1-Feb~95 730 2.547 0.163
2-Feb-95 730 2.346 0.201
3-Feb-95 730 2.250 5.000 0,096
4-Feb-Q5
5-Feb-95
6-Feb-95 730 4.412 0,588
7-Feb-95 730 4.254 0,158
8-Feb-95 730 4.062 0.192
9-Feb-95 730 3.848 0.214

10-Feb-95 730 3.658 0,190
11-Feb-95
12-Feb-95
13-Feb-95 730 3.144 0.514
14-Feb-95 730 0.09 3.305
15-Feb-95 730 3.092 0.213
16-Feb- 5 730 3.022 0.070
17-Feb-95 730 2.930 0.092
18-Feb-95
19-Feb-Q5
20-Feb-95
21-Feb-95 730 2.192 0.738
22-Feb-95 730 2.062 0.130
23-Feb~95 730 1.995 0.067

Painted Rock Dam Evaporation Data
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23-Apr-94 r

24-Apr-94
25-Apr-94 630 1.630 4.500 1.416
26-Apr-94 630 4.062 0.438
27-Apr-94
28-Apr-94 630 3.474 0.588
29-Apr-94 630 3.058 0.416 SUM 12.253

I30-A r-94 AVERAGE 0.408433
1-May-94
2-May-94 630 1.556 4.500 1.502
3-May~94 630 4.110 0.390
4-May-94 630 3.677 0.433
5-May-94 630 3.160 0.517
6-may-94 630 2.642 4.500 0.518
7-May-94
8_May-94
9-May-94 6301 3.102 1.398

10-May-94 6301 2.774 0.328
11-May-94 630 2.408 0.366
12-May-94 630 2.156 0.252
13-May~94 630 1 .664 4.500 0.492
14-May-94
15-May-94 SUM 7.860
16-May-94 630 2.836 1 .664 AVERAGE 0.49125

1894 SUMMARY

MONTH AVERAGE PER MONTH
Jan-94 0.1194 3.70
Feb-94 0.1936 5.42
Mar-94 0.2412 7.48
Apr-94 0.4084 12.25

May-94 0.4913 15.23
44.08I I Total inches

Painted Rock Dam Evaporation Data
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24-Feb-94 3.792730 0.208 I
25~Feb-94 730 3.640 0.152
26-Feb-94
27-Feb-94 SUM 5.422
28-Feb-94 730 3.024 0.616 AVERAGE 0.193643
1 -Mar-94 730 2.802 0.222
2-Mar-94 730 2.571 0.231
3-Mar-94 730 2.378 0.193
4-Mar-94 730 2.175 4.000 0.203
5-Mar-94 l

6-Mar-94 r

7-Mar-94 730 3.065 0.935
8-Mar-94 730 0.06 3.130
9-Mar-94 73O 2.886 0.244

10-Mar-94 730 2.720 0.166
11-Mar-94 730 2.446 0.274
12-Mar-94
13-Mar-94
14-Mar-94 730 1.688 4,500 0.758
15-Mar-94 730 4.335 0.165
16-Mar-94 730 3.905 0,430
17-Mar-94 730 3.656 0.249
18-Mar-94 730 3.368 0.288
1--Mar-94
20-Mar-94
21-Mar-94 730 2.992 0.376
22-Mar-94 730 2.756 0.236
23-Mar-94 730 2.366 0.39o
24-Mar-94 730 2.074 0.292 I

r
25-Mar-94 730 1.630 4.000 0.444
26-Mar-94
27-Mar-94
28-Mar-94 730 0.54 4.540
29-Mar-94 730 3.711 0.829
30-Mar-94 730 3.450 0.261 SUM 7.477
31-Mar-94 730 3.159 0.291 AVERAGE 0241194
1-Apr-94 730 2.340 4.000 0.819
2-Apr-94
3-Apr-94
4-Apr-94 730 2.824 1.176
5-Apr-94 630 2.492 0.332
6-Apr-94 630 2.042 4.500 0.450
7~Apr-Q4 630 4.046 0.454
8-Apr-94 630 3.754 0.292
9-Apr-94

10-Apr-94 i
1 1 -Apr~94 630 2.624 1,130
12-Apr-94 630 2.332 0.292
13-Apr-94 630 1.900 4.500 0,432
14-APr-94 630 4.030 0.470
15-Apr-94 630 3.680 0.350
16-Apr-94
17-Apr-94
18-Apr-94 630 2.341 1.339
1 Q..Apl'-Q4 630 1.936 4.500 0.405
20-Apr-94 630 3.988 0.512
21-Apr-94 630 3.539 0.449
22-Apr~94 630 3.046 0.493 1

Painted Rock Dam Evaporation Data

Page 2 of 3

l



Date Time Rainfall Hook Pan Fill Change
Gage

31-DeC-93 Painted Rock Dam
1-Jan-94 Evaporation Data
2-Jan-94 01 Jan 94 to 16 May 94
3-Jan-94 730 2.518
4~Jan-94 730 2.394 0.124 Entered by TK
5-Jan-94 730 2.300 0.094
6-Jan-94 730 2.250 0.050 Bold #s are calculations
7-Jan-94 730 2.010 4.000 0.240 not measurements.
8-Jan-94
9-Jan-94

10-Jan-94 730 3.650 0.350
11-Jan-94 730 3.526 0.124
12-Jan-94 730 3.378 0.148
13-Jan-94 730 3.256 0.122
14-Jan-94 730 3.118 0.138
15-Jan-94
16-Jan-94
17-Jan-94
18-JaN-94 730 2.656 0.462
19-Jan-94 730 2.418 0.238
20-Jan-94 730 2.270 0.148
21-Jan-94 730 2.150 4.000 0.120
22-Jan-94
23-Jan-94
24-Jan-94 730 3.609 0.391
25-Jan-94 730 3444 0.165
26-Jan-94 730 3.356 0.088
27-Jan-94 730 3.258 0.098
28-Jan-94 730 3.032 0.226
29-Jan-94
30-Jan-94 SUM 3.700
31-Jan-94 730 2.658 0.374 AVERAGE 0.119355
1-Feb-94 730 2.520 0.138
2-Feb-94 730 2.368 0,152
3-Feb-94 730 2.254 0.114
4-Feb-94 730 2.112 4.000 0.142
5-Feb-94
6-Feb-94
7-Feb-94 730 3.575 0.425
8-Feb-94 730 0.41 4.383
9~Feb-94 730 0.86 5.602

10-Feb-94 730 4.572 1.030
11-Feb-94 730 4.472 0.100
12-Feb-94
13-Feb-94
14-Feb-94 730 3.820 0.652
15~Feb-94 730 3.642 0.178
16-Feb-94 730 3500 0.142
17-Feb-94 730 3.364 0.136
18-Feb-94 730 3.076 0.288
19-Feb-94

21-Feb-94
22-Feb-94 730 2.307 0.769
23-Feb-94 730 2.127 4.000 0.180

Painted Rock Dam Evaporation Data

20-Feb-94
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11-Dec-931
12-DeC-93
13-DeC-93 730 3.729 G.441
14-Dec-93 730 3.600 0.129
15-Dec-93 730 3.504 0.096
16-Dec-93 730 3.408 0.096
17-DeC-93 730 3.309 0.099
18-DeC-93
19-Dec-93
20-DeC-93 73O 3.039 0.270
21-DeC-93 730 2.894 0.145
22-DeC-93 730 2.819 0,075
23-Dec-93 730 2.711 4.000 0.108
24-DeC-93
25-Dec-93
26-Dec-93
27-DeC-93 730 3.318 0.682
28-DeC-93 730 3.214 0.104
29-DeC-93 730 3.150 0.064
30-DeC-93 730 3.007 0.143 SUM 3.438
31,DeC-93 AVERAGE 0.110903

1993 SUMMARY

MONTH AVERAGE PER MONTH
Jan-93 0.1642 5.09
Feb-93 0.1441 4.04
Mar-93 0.2052 6.36
Apr-93 0.3458 10.37

May-93 0.4537 14.07
Jun-93 0.6455 19.37
Jul-93 0.5725 17.75

Aug-93 0.4606 14.28
Sep-93 0.4211 12.63
OCt-93 0.2832 8.78
Nov-93 0.1998 5.99
Dec-93 0.1109 3.44

122.16Total Inches for the year

Painted Rock Dam Evaporation Data
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14-0Ct-93 630 2.910 0.129
15~Oct-93 630 2.474 4.000 0.436
16-0Ct-93

3.262 0.738
630 3.060 0.202
630 2.836 0.224
630 2.688 0.148

22-0ct-93 630 2.239 4.500 0.449
23-0Ct-93
24-0ct~93
25-0ct-93 630 3.755 0.745
26-0ct-93 630 3.474 0.281
27-0ct-93 630 3.038 0.436
28-0Ct-93 630 2.741 0.297
29-0Ct-93 630 2.483 4.000 0.258
30-0ct-93 SUM 8.780
31-0ct-93 AVERAGE 0.283226
1-Nov-93 1030 3.126I 0.874
2-Nov-93 630 3.025 0.101
3-Nov-93 630 2.894 0.131
4-Nov-93 630 2.604 0.290
5-Nov-93 630 2.394 4.000 0.210
6-Nov-93
7-Nov-93
8-Nov-93 730 3.482 0.518
9-Nov-93 645 3.253 0.229

10-Nov~93 645 3.062 0.191

645 2.727 0.335
-Nov-93

15-Nov-93 700 1.30 4.986
16-Nov-93 645 3.596 1.390
17-nov-93 645 3.500 0,096
18-Nov-93 700 3.438 0.062
19-Nov-93 700 3.328 0,110
20-Nov-93
21 -Nov-93
22-Nov-93 700 3.017 0.311
23-Nov-93 700 2.861 0.156
24-Nov-93 730 2.671 0.190
25-NOv-93
26-NOv-93 730 2.342 4.000 0.329
27-NOv-93
28-Nov-93
29-Nov~93 730 3.633 0.367 SUM 5.993
30-Nov-93 730 3.530 0.103 AVERAGE 0.199767
1-Dec-93 730 3.426 0.104
2-Dec-93 I 730 3.302 0.124
3-Dec-93 730 3.268 0.034
4-Dec-93

.r _

g-

\eo-93 730 2.874 4.500 0.394
ec-93 730 4.402 0.098

730 4.350 0.052
730 4.228 0.122

10-Dec-93 730 4.170 0.058

Painted Rock Dam Evaporation Data

17-0ct-93
. 3~Oct-93 I
3-0ct-93
0-0Ct-93

21 -0<:t~93

630

.4-Nov-93

' 4 -Nov-93
Nov~93

5-Dec-93

)ec-93
Dec-93
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63017-Aug-93 4.000 0.500
18-AUg-93 630 3.666 0.334
19~Aug~93 630 2.856 0.810
20-Aug-93 630 0.07 2.744 4.500 0.112
21 -Aug-93
22-Aug-93
23-Aug-93 630 3.166 1 .334
24-AUg-93 630 2.520 0.646
25~Aug-93 630 0.76 3.501

60026-Aug-93 0.07 2.910 0.591
27-Aug-93 630 2.775 4.000 0.135
28-Aug-93
29-Aug-93
I§0-Aug-93 630 0.09 3.688 0.312 SUM 14.280

63031-AU -93 3.249 0.439 AVERAGE 0.460645
1-Sep-93 600 2.718 0.531
2-Sep-93 700 2.386 4.500 0.332
3-Sep-93 630 4.005 0.495
4-Sep-93
5-Sep-93
e-sep-93
7-sep-93 630 2.144 5.000 1.861
8-Sep-93 630 4.581 0.419
9-Sep~93 630 4.014 0.567

10-Sep-93 630 3.520 0.494
11-Sep-93
12-Sep-93
13-Sep-93 630 2.180 1.340
14-Sep-93 630 1 .774 4.500 0.406
15-Sep-93 630 4.120 0.380
16-Sep-93 630 3.754 0.366
17»Sep~93 630 3.220 0.534
18-Sep-93
19-Sep-93
20-Sep-93 630 2.200 4.500 1.020
21 -Sep..Q3 6 3 0 4.023 0.477
22-Sep-93 6 3 0 3.649 0.374
23-Sep-93 6 3 0 3.388 0.261

!

24-Sep-93 6 3 0 2.845 4.500 0.543
25-Sep-93
26-Sep-93
Z7-Sep-93 6 1 5 3.510 0.990
28-SeP-93 6 3 0 3.000 0.510
>9_s€p-93 6 3 0 2.626 0.374 S U M 12.633
30-Sep-93 6 3 0 2.267 0.359 A VER A G E 0.421 t

1 -0ct-93 6 3 0 2.063 4.500 0.204
2-0ct~93
3~O(:t-Q3
4 -0c t -93 6 3 0 3.542 0.958
5-0c t -93 6 3 0 3.029 0,513
6 -0c t -93 63O 2.590 0.439
7 -0c t -93 6 3 0 0.03 2.512 0.078
8-0c t -93 6 3 0 2.228 5.000 0.284
9 -0c t -93

.0-0Ct -93
1 -0ct-93
2 -0c t -93 6 3 0 3.410 1.590
3-0Ct -93 6 4 5 3.039 0.371

Painted Rock Dam Evaporat ion Data

l
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20-Jun-93
21-Jun-93 630 3.285 1.715
22-Jun-93 630 2.568 0.717
23-JUn-93 630 1 .944 0.624

615 1.372 5.000 0.572
600 4.324 0.676

28-Jun-93 6th 2.490 1,834
29-Jun-93 630 9001. 6.000 0.590 SUM 19.365
30-Jun-93 630 4.450I 1.550 AVERAGE 0.6455

1-Jul~93 615 3.719 0.731
2-Jul-93 615 3.132 5.000 0.587
3-Jul-93 800 4.218 0.782
4-JUl-93 800 3.575 0.643
5-Jul-93 740 2.914 0.661
6-Jul-93 640 2.392 0.522
7-Jul-93 630 1.916 5.000 0.476
8-Jul-93 600 4.474 0.526
9-Jul-93 630 3.780 0.694

10-Jul-93
11-JuI_93
12-Jul-93 630 2.102 5.000 1 .678
13-Jul-_3 630 4.397 0.603
14-Jul-93 630 3.842 0.555
15-Jul-93 630 3.272 0.570
16-JuI-93 630 2.610 5.000 0.662
17-JUl-93

Jul~93
-Jul-93 615 2.626 2.374

630 2.064 0.562
22-Jul-93 630 1.547 5.000 0,517
23-Jul~93 630 4.397 0.603
24-Jul-93
25-Jul-93
26-Jul-93 630 2.552 1.845
27-Jul-93 630 2.052 5.000 0.500
28-Jul-93 630 4.506 0.494
29-Jul-93 630 3.904 0.602
30-JUl-93 630 3.342 0.562 SUM 17.749
31~Jul-93 AVERAGE 0.572548
1-Aug-93
2-Aug-93 630 1.590 4.500 1.752
3-Aug-93 600 4.040 0.460
4-Aug-93 630 3.498 0.542
5-Aug-93
6-Aug-93 630 2.573 4.5001 0.925
7-Aug-Q3
8-Aug-93
9-Aug-93 745 3.024 1.476
0-Aug-93 630 2.545 0.479

630 1.930 4.500 0.615
630 3.989 0.511
630 3.382 I 0.607

5-
ug-93

I6-Au -93 630 1.682 4.500 1.700

Painted Rock Dam Evaporation Data

' '~-Jun-93
,-Jun-93
3-Jun~93

27-Jun-93

4 q-Ju1-93

' J - J u ~ 9 3

1-Aug-93
19-93

l'\Ug'93

\ug-93
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61523-Apr-93 3.155 0.448
24-Apr-93 715 2.690 0.465
25-Apr-93 710 2444 0.246
26-Apr-93 615 2.183 4.000 0,261
27-Apr-93 700 3.526 0.474
28-Apr-93 615 3.066 0.460
29-Apr-93 615 2.680 0.386 10.373SUM
30-Apr-93 630 2.348 5.000 0,332 AVERAGE 0.345767
1-May-93
2-May-93
3-May-93 615 3.569 1.431
4-May-93 615 3.131 0,438
5-May-93 615 2.531 0.600

6306-May-93' 2.266 0.265
7-May-93 630 1.857 5.000 0.409
8-May-93
9-May-93

10-May-93 630 3.460 1.540
11-May-93 630 2.963 0,497
12-May-93 630 2.375 0587
13-May-93 630 1.922 5.000 0.454
14-May-93 630 4.510 0.490
15-MaY-93
16-May-93
17-May-93 615 3.084 1 .426
18-May-93 620 2.758 0.325
19-May-93 630 2.190 0.568
20-May-93 620 1.729 5.000 0.461
21~May-93 630 4.401 0.599

I22-May-93
423-May-93

24-May-93 630 2.815 1.586
25-May-93 615 2.358 0.457
26-May-93 630 1.900 5.000 0.458
27-May-93 630 4.276 0.724
28-May-93 630 3.526 0.750
29-May-93
30-May-93 SUM 14.066
31-May-93 AVERAGE 0.453742

1-Jun-93 630 1.470 5.000 2056
2-Jun-93. 630 4.488 0.512
3-Jun-93 I 630 3.856 0.632
4-Jun-93 615 3.270 0.586
5-Jun-93
6-Jun-93
7-Jun-93 600 1.782 5.000 1.488
8-Jun-93 615 4.532 0.468
9~Jun-93 630 4.106 0.426

10-JuN-93 615 3.602 0.504
11-Jun-93 630 3.082 0.520
12-Jun-93
13-Jun-93
14-JuN-93 615 1 .444 5.000 1.638
15-Jun-93 615 4.420 0.580
16-Jun-93 615 3.866 0.554
17-Jun-93 620 3.206 0.660
18-Jun-93 630 2.743 5.000 0.463
*Q-Jun-93

Painted Rock Dam Evaporation Data
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80024-Feb-93 2.920 0.223
25-Feb-93 800 2.778 0.142
26-Feb-93 800 2.343 0.435

730 2.515 SUM 4.035
730 0.56 3.543 AVERAGE 0.144107
800 0.08 3.065
800 2.838 0.227
800 2.722 0.116

4-Mar-93 730 2.570 0.152
5-Mar-93 730 2.408 0.162
6-Mar-93 800 2.258 0.150
7-Mar-93 730 2.060 0.198
8-Mar-93 730 1.907 0.153
9-Mar-93 730 1.732 0.175

10-Mar-93 730 1.574 4.000 0.158
t 1-Mar-93 730 3.754 0.246
12-Mar-93 730 3.501 0.253
13-Mar-93 730 3.243 0.258
14-Mar-93 730 3.033 0.210
15-Mar-93 730 2.939 0.094
16-Mar-93 730 2.73. 0.209
17-Mar-93 730 2.477 0.253
18-Mar-93 730 2.273 0,204
19-Mar-93 730 1.971 4.000 0.302
20-Mar-93 800 3.730 0.270
21-Mar-93 800 3.571 0.159
22-Mar-93 800 3.326 0,245
23-Mar-93 730 3.042 0.284

730 0.03 2.902 0.140
730 2.620 0.282

ar-93 730 2.347 0.273
730 2.847

'8-Mar-93 730 2.664 0.183
'9-Mar-93 730 0.61 3.772
30-Mar-93 730 2.959 0.813 SUM 6.362>1-Mar-93 730 2.766 0.193 AVERAGE 0.205226
1 -Apr-93 730 2.573 0.193
2-Apr-93 730 2.300 4.000 0.273
3-Apr-93
4-Apr-93
5-Apr-93 730 3.214 0.786
6_Apr-93 700 2.910 0.304
7-Apr-93 700 2.604 0.306
8-Apr-93 715 2.308 0.296
9-Apr-93 715 1 .970 4.000 0.338
0-Apr-93 715 3.605 0.395
1 -Apr-93 705 3.362 0.243
2-Apr-93 700 2.935 0,427
3-Apr-93 700 2.610 0.325
4-Apr-93 705 2.256 0.354
5-Apr-93 745 1.860 4.000 0.396
6-Apr-93 730 3.634 0.366

r-93
705 2.457 1.177

Jr-93 615 2.000 0.457
615 1 .732 4.000 0.268

2-Apr-93 630 3,603 0.397

Painted Rock Dam Evaporation Data

27-Feb-93
•  F e b - 9 3

-Mar-93
.-Mar-93

3-Mar-93

?/4 */lar-93
,ar-93

-. -Mar-93

|

7-Apr-93

1-Apr-93
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TimeDate Rainfall! Hook Pan Fm Change
Gage

31-Dec-92 730 3.940 Painted Rock Dam
1-Jan_93 Evaporation Data
2-Jan-93 Jan 93 - ¥3ec 93
3-Jan-93
4-Jan-93 730 3.612 0.328 Entered by TK
5-Jan-93 730 3.588 0.024
6-Jan-93 730 Trace 3.590 Bold #s are calculations
7-Jan-93 730 0.45 4.347 not measurements.
8-Jan-93 730 1.01 6.010
9-Jan-93 I

10-Jan-93 820 0.10 4.437 1,573
11-Jan-93 730 0.53 5.376

73012-Jan-93 4.706 0.670
13-Jan~93 730 0.15 4.951
14-Jan-93 730 4.704 0.247
15-Jan-93 730 Trace 4.708
16-Jan-93 730 0.02 3.918 0.790
17-Jan-93 730 0.27 4.378
18-Jan-93 730 4.040 0.338
1--Jan-93 730 0.02 4.056
20-Jan-93 730 3.943 0.113
21-Jan-93 730 3.876 0.067
22-Jan-93 730 3,805 0.071
23-Jan-93
24-Jan-93
25-Jan-93 730 3.446 0.359
26-Jan-93 730 3.372 0~074
27-Jan-93 730 3.200 0.172
28-Jan-93 730 3.159 0.041
299Jan-93 730 2.937 0.222
30-Jan-93 , SUM 5.089
31-Jan-93 AVERAGE 0,164161
1~Feb-93 730 2.785 0.152
2-Feb-93 730 2.678 0.107
3-Feb-93 730 2.462 0.216
4-Feb~93 730 2.355 0.107
5-Feb-93 730 2.244 4.000 0.111
6-Feb-93 730 3.952 0.048
7-Feb-93 730 3.625 0.327
8-Feb-93 730 3.703
9-Feb-93 730 0.60 4.900

10-Feb-93 .730 0.10 4.333 0.567
1 1-Feb-93 730 4.112 0.221
12-Feb-93 730 4.021 0.091
3-Feb-93 730 3.911 0.110
4-Feb-93 730 0.08 4.026
5-Feb-93 730 0.17 4.321
6-Feb-Q3 730 3.968 0.353
7-Feb-93 730 3.906 0.062
8-Feb-93 730 3.780 0.126
9-Feb-93 730 3.702 0.078
0-Feb-93 730 0.01 3.672 0.030
1-Feb-93 730 3.458 0.214
2-Feb-93 730 3.262 0.196
3-Feb-93 800 3.143 0.119

Painted Rock Dam Evaporation Data

I
1

I
I
l
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13-May-92 730 2.382 0.402
14-May-92 730 2.056 0.326
15-May-92 730 1 .662 5.000 0.394
16-May-92
17-May-92
18-May-92 730 3.474 1.526
19-MaY-92 730 2.977 0.497
20-May-92 730 2.690 0.287
21-MaY-92 730 2.065 0.625
22-May-92 730 1.702 5.000 0.363
23-May-92
24-May-92 0.10 5.100
25-May-92
26-May-92 730 3.673 1 .427
27-MaY-92 730 3.358 0.315
28-May-92 730 2.728 0.630
29-May-92 730 2.450 5.000 0.278
30-May-92 SUM 11.901
31-Ma -92 AVERAGE 0.383903

1-Jun-92 730 4.088 0.912
2-Jun-92 730 3.610 0.478
3-JuN-92 730 3.110 0.500
4-Jun-92 I730 2.476 0.634
5-Jun-92 730 1.674 5.000 0.802
6-Jun-92
7-Jurl-92
8-Jun-92 730 3.196 1 .804
9-Jun-92 730 2.750 0.446

10-Jun-92 730 2.276 0.474
11-Jun-92 730 1.875 5.000 0.401
12-Jun-92 730 4.495 0.505
13-Jun-92
14-Jun-92
15-Jun-92 730 2.675 1.820
16-Jun~92 730 2.164 5.000 0.51t SUM 9.832
17-Jun-92 730 4.455 0.545 AVERAGE 0.578353

1992 SUMMARY

MONTH AVERAGE PER MONTH
Jan-92 0.0983 3.05
Feb-92 0.1746 5.06
Mar-92 0.1840 5.70
Apr-92 0.3621 10.86

May-92 0.3839 11.90
Jun-92 0.5784 17.35

53.93 Total inches for half of the year

Painted Rock Dam Evaporation Data
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16-Mar-92 3.754730 0.746
17-Mar-92 730 3.503 0.251
18-Mar-92 730 3.240 0.263
19-Mar-92 73O 3.029 0.211
20-Mar-92 730 2.784 0.245
21-Mar-92
22-Mar-92 I
23-Mar-92 730 0.02 2.170 0.614
24-Mar-92 730 1.936 0.234
25-Mar-92 730 1.750 0.186
26-Mar-92 730 1.478 0.272
27-Mar-92 730 0.13I 1.788 3.500 i
28-Mar-92
29-Mar-92
30-Mar-92 730 0.07 3.288 0.212 SUM 5.704
31 -Mar-92 730I 0.03 3.186 0.102 AVERAGE 0484

1 -Apr-92 730 2.996 0.190
2-Apr-92 730 0.48 3.854
3-Apr-92 730 3.128 0.726
4-Apr-92
5-Apr-92
6-Apr-92 730 2.366 4.500 0.762
7-Apr-92 730 4.372 0.128
8-Apr-92 730 4.012 0.360
9-Apr-92 730 3.668 0.344

10-Apr-92 730 3.318 0.350
11-Apr-92
12-Apr-92
13-Apr-92 730 2.318 1.000
14-Apr-92 730 2.072 0.246
15-Apr-92 730 1.626 5.000 0.446
16-Apr-92 730 4.720 0.280
17-APr-92 730 4.296 0.424
18-Apr-92
19-Apr-92
20-Apr-92 730 3.098 1.198
21 -Apr-92 730 2.588 0.410
22-Apr-92 730 2.468 0,220
23-Apr-92 730 1.924 5.000 0.544
24-Apr-92 730 4.690 0.310
25-Apr-92
26-Apr-92
27~Apr-92 730 3.128 1.562
28-Apr-92 730 2.796 0.332
29-Apr-92 730 2.218 0.578 SUM 10.862
30-Apr-92 730 1.766 5.000 0.452 AVERAGE 0.362067
1 -May~92 730 4.433 0.567
2-May-92
3-May-92
4-May-92 730 2.929 1.504
5-May-92 730 0.25 3.046
6-may-Q2 730 0.13 2.692 0.354
7-May-92 730 2.348 0.344
8-May-92 730 2.002 4.500 0.346
9-May_92

10-May-92
11-May--2 730 3.220 1.280
12-May-92 730 2.784 0.436

Painted Rock Dam Evaporation Data
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Date Time Rainfall Hook Pan Fill Change
i Gage

21-JaN-92 730 2.544 Painted Rock Dam
22-Jan-92 730 2.486 0.058 Evaporation Data
23-Jan-92 730 2.400 0.086 22 Jan 92 - 17 Jun 92
24-Jan-92 730 2.350 0.050
25-Jan-92 Entered by TK
26-Jan-92

73027-Jan-92 I 1.923 4,000 0.427 Bold #s are calculations
28-Jan-92 730 3.884 0.116 not measurements.
29-JaN-92 730 3.718 0.166
30-Jan-92 730 3.664 0.054 SUM 1.081
31-Jan-92 I 730 3.540 0.124 AVERAGE 0.098273
1-Feb-92 I
2-Feb-92
3-Feb~92 730 2.922 0.618
4-Feb-92 730 2.853 0.069
5-Feb-92 730 2.658 0.195
6-Feb-92 730 2.420 0.238
7-Feb-92 730 0.90 4.294
8-Feb-92
9-Feb-92

10-Féb-92 730 3.054 1.240
11-Feb-92 730 2.933 0.121

73012-Feb-92 0.08 3.169
13-Feb-92 730 0.22 3.344

73014-Feb-92 3.013 0.331
15-Feb-92
16-Feb-92 730 0.15 3.163
17-Feb_92
18-Feb-92 730 2.882 0.281
19-Feb-92 730 2.633 0.249
20-Feb-92 730 2.501 0.132
21-Feb-92 730 2.430 4.000 0.071
22-Feb-92
23-Feb-92
24-Feb-92 730 3.354 0.646
25-Feb-92 730 3.276 0.078
26-Feb-92 730 3.010 0.266
27-Feb-92 730 2.701 0.309
28-Feb-92 730 2.483 0.218 SUM 5.062
29-Feb-92 AVERAGE 0.174552
1-Mar-92
2-Mar-92 730 1.911 0.572
3-Mar-92 730 0.54 3.024
4-Mar-92 730 2.394 0.630
5-Mar-92 730 2.120 0.274
6-Mar-92 730 2.084 0.036
7-Mar-92
8-Mar-92
9-Mar-92 730 0.40 2.514

10-Mar-92 730 2.048 0.466
11-Mar-92 7:30 1.908 0.140

730 1.740 0.168
13-Mar-92 730 1 .658 4.500 0.082

15-Mar-92

Painted Rock Dam Evaporation Data

12-Mar-92
|

14-Mar-92
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23-Apr-91 730 2.868 0.332 e
24-APr-91 730 2.554 0.214
25-Apr-91 730 2.378 0.276
26-Apr-91 730 1.870 4.500 0.508
27-APr-91
28-Apr-91
29-Apr-91 730 3.205 1.295 SUM
30-APr-91 730 3.o00 0.205 AVERAGE
1_May-91 730 2.650 0.350
2-May-91 730 1.813 4.500 0.837

11.245
0.374833

3-May-91 730 4.182 G.318
4-May-91
5-May-91 SUM 2.834
6-May-91 730 2.853 1.329 AVERAGE 44723331

1991 SUMMARY

MONTH AVERAGE PER MONTH
Mar-91 0.1961 6.08
Apr-91 0.3748 11.25
May-91 0.4723 14.64

31.97 Total inches
I

Painted Rock Dam Evaporation Data
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Date Time Rainfall Hook Pan Fill Change I

Gage

28-Feb-91 730 0.17 2.902 Painted Rock Dam
1-Mar-91 730 0.03 2.722 0.180 Evaporation Data
2-Mar-91 0.25 01 Mar 91 _ 06May 91
3-Mar-91
4-Mar-91 730 2.834 4,500 -0.112 Entered by TK
5-Mar-91 730 4.314 0.186
6-Mar-91 730 3.972 0.342 Bold #s are calculations
7-Mar-91 730 3.752 0.220 not measurements.
8-Mar-91 730 3.423 0.329
9-Mar-91

10-Mar-91
11-Mar-91 730 2.306 4.500 1.117
12-Mar-91 730 4.250 0.250 I
13-Mar-91 730 3.984 0.266
14-Mar-91 730 3.726 0.258
15-Mar-91 730 3.474 0,252
16-Mar-91 0.33 3.804
17-Mar-91
18-Mar-91 730 3.420 0.384
19-Mar-91 730 3.200 0.220
20-Mar-91 730 0.08 3.150 0.050
21-Mar-91 730 0.27 3.436
22-Mar-91 730 3.060 0,376
23-Mar-91
24-Mar-91
25-Mar-91 730 2.321 0.739
26-Mar-91 730 2.200 0.121
27-Mar-91 730 0.75 3.544
28-Mar-91 730 0.63 4.026
29-Mar-91 730 3.124 0.902
30-Mar-91

SUM I6.08031-Mar-91
AVERAGE 0.19612911-Apr-91 730 2.504 4.500 0.520

2-Apr-91 730 4.024 0,476
3-Apr-91 730 3.800 0.224
4-Apr-91 730 3.500 0.3005-Apr-91 730 3.292 0.2086-Apr-91
7-Apr-91
8-Apr-91 730 2.030 4.500 1 .252
9-Apr-91 730 4.268 0.232

10-Apr-91 730 3.876 0,392
11-Apr-91 730 3.298 0.57812-Apr-91 730 2.834 4.500 0.464
13-Apr-91
14-Apr-91
15-Apr-91 730 3.650 0.850
16-Apr-91 730 3.184 0.465
17-Apr-91 730 2.813 0.371
18~Apr-91 730 2.400 0.413
19-Apr-91 730 2.141 4.500 0.25920-Apr-91

22-Apr-91 730 3.200 1.300

I

Painted Rock Dam Evaporation Data

1

l 21-Apr-91
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29-Mar-86 I

30-Mar-86 SUM 7.746
31-Mar-86 730 3.122 0.878 AVERAGE 0.249871

1-Apr-86 730 0.03 2.934 0.188
2-Apr-86 730 2.624 0.310
3-Apr-86 730 2.242 0.382
4-Apr-86 730 1.922 4.500 0.320
5-Apr-ee
6-Apr-86
7-Apr-8e 730 3.394 1.106
8-Apr-se 730 3.182 0.212
9-Apr-86 730 2.852 0.330

10-Apr-86 730 2.500 0.352
11-Apr-86 730 2.206 4.500 0294
12-Apr-86
13-Apr~86
14_Apr-86 730 3.154 1.346
15-Apr-86 730 2.872 0.282
16-Apr-86 730 2.422 0.450
17-Apr-86 730 2.096 0.326
18-Apr-86 730 1.788 4.500 0.308
19-Apr-86
20-Apr-86
21-Apr-86 730 3.159 1.341
22-Apr-86 730 2.736 0.423
23-Apr-86 730 2.232 0.504
24-Apr-86 730 1.713 4.000 0.519
25-Apr-86 730 3.586 0.414
26-Apr-86
27-Apr-86
28-Apr-86 730 2.150 1.436
29~APr-86 730 1.732 5.000 0.418 SUM 11.681
30-Apr-86 730 4.580 0.420 AVERAGE 0.389367

1986 SUMMARY

MONTH AVERAGE PER MONTH
Dec-86 0.0818 2.45
Jan-86 0.1190 3.69
Feb-86 0.1291 3.61
Mar-86 0.2499 7.75
Apr-86 0.3894 11.68

29.18 Total inches

Painted Rock Dam Pan Evaporation Data
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730I31-Jan~86I 2.078 l 0.102 0118968AVERAGE
8001-Feb-88

10.40 2.47
2-Feb-86
3-Feb-86 800 2.248 4.600 0.230
4-Feb-86 800 4.495 0.105
5-Feb-86 800 4.331 0.164
6-Feb-86 800 4.150 0.181
7-Feb-86 730 4.018 0.132
8-Feb-86
9-Feb-86

10-Feb-86 730 0.18 4.184
11-Feb-86 730 3.894 0.290
12-Feb-86 730 3.790 0.104
13-Feb-86 730 3.660 0.130
14~Feb-86 730 3.554 0.106
15-Feb-86
16-Feb-85
17-Feb-86
18-Feb~86 730 0.05 3.332 0.222
19-Feb-86 730 3.149 0.183
20-Feb-86 730 3.064 0.085
21-Feb-86 730 2.749 0.315
22-Feb-86
23~Feb-86
24-Feb-86 730 2.207 0.542
25-Feb-86 730 2.035 0.172
26-Feb-86 730 1.815 0.220
27-Feb-86 730 1.692 0.123 SUM 3.614
28-Feb-86 730 1.382 4.000 0.310 AVERAGE 0.129071

1-Mar-86 730
2-Mar-86
3-Mar-85 730 3.182 0.818
4-Mar-86 730 2.840 0.342
5-Mar-86 730 2.511 0.329
6-Mar-86 730 2.388 0.123
7-Mar-86 730 1,982 4.500 0.406
8-Mar-86
9-Mar-86

10-Mar~86 730 3.602 0.898
11-Mar-86 730 0.11 3.838
12-Mar-86 730 3.580 0.258
13-Mar-86 730 0.15 3.488 0.092
14-Mar~86 730 0.10 3.350 0.138
15-Mar-86
16-Mar-86
17-Mar-86 730 0.20 3.124 0.226
18-Mar-86 730 2.802 0.322
19-Mar-86 730 2.621 0.181
20-Mar-86 730 2.393 0.228
21-mar-86 730 2.144 4.500 0.249
22-Mar-86
23-Mar-86
24-Mar-86 730 3.546 0.954

730 3.220 0.326
26-Mar-86 730 2.922 0.298
27-Mar-86 730 2.634 0.288
28-Mar-86 730 2.242 4.000 0.392

Painted Rock Dam Pan Evaporation Data

¢ 25-Mar-86
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Date Time Rainfall Hook Pan Fill Change
Gage

8-Dec-85 Painted Rock Dam
9~Dec-85 730 3.520 Evaporation Data

10-Dec-85 730 3.408 0.112 09 Dec 85 - 01 Apr 86
1 t-Dec-85 730 0.10 3.500 Entered by TK
12-DeC-85 730 0.84 5.086
1:3-Dec-85 730 4.192 0.894 Bold #s are calculations
14-Dec-85 not measurements.
15-Dec-85
16-Dec-85 730 3.978 0.214
17-Dec-85 730 3.863 0.115
18-Dec-85 730 3.790 0.073
19-Dec-85 730 3.694 0.096
20-Dec-85 730 3.592 0.102
21-Dec-85
22-DeC-85
23-Dec-85 730 3.333 0.259
24-DeC-85 730 3.292 0.041
25~DeC-85
26-Dec-85 730 3.030 0.262
27-Dec-85 730 3.003 0.027
28-DeC-85
29-Dec-85
30-DeC-85 730 2.812 0.191 SUM 2.453
31-DeC-85 730 2.745 0.067 AVERAGE 0.081767

1-Jan~86
2-Jar\-86 730 2.634 0.111
3-Jan-86 730 2.534 0.100
4-Jan-86
5~Jan-86
6-Jan-86 730 2.340 0.194
7-Jan-86 730 2.180 0.160
8-Jan-86 730 2.022 0.158
9-Jan-86 730 1 .974 0.048

10-Jan-86 730 1.784 4.000 0.190
11-JaN-86
12-Jan-86
13-Jan-86 730 3.472 0.528
14-Jan~86 730 3.355 0.117
15-Jan-86 730 0.38 4.160
16-Jan-86 730 3.710 0.450
17-Jan-86 730 3.640 0.070
18-Jan-86
19-Jan-86
20-Jar1-86
21-Jan-86 730 3.260 0.380
22-Jan~86 730 3.140 0.120
23-Jan-86 730 3.048 0.092
24-Jan-86 | 730 2.941 0.107
25-Jan~86
26~Jan-86
27-Jan-86 730 2.518 0.423
28-Jan-86 730 2.400 0.118
29-Jan-86 730 2.282 0.118
30-Jan-86 730 2.180 0.102 SUM 3.688

Painted Rock Dam Pan Evaporation Data
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23-Feb-85
24-Feb-85
25-Feb-85 730 1.480 4.000 0.346

730 3.890 0.110
730 3.724 0.166 SUM 3.380730 3.676 0.048 AVERAGE 0.1207
730 3.332 0.344

2-Mat'-85
3-Mar-85
4-Mar-85 730 2.634 0.698
5-Mar-85 730 2.483 0.151
6-Mar-85 730 2.318 0.165
7-Mar-85 730 2.102 0.216
8-Mar-85 730 2.090 0.012
9-Mar-85

10-Mar-85
11-Mar-85 730 0.02 1.500 4.000 0.590
12-Mar-85 730 3.886 0.114
13-Mar-85 730 3.652 0,234
14-Mar-85 730 3.426 0.226
15-Mar-85 730 0.03 3.256 0.170
16-Mar-85
17-Mar-85
18-Mar-85 730 2.683 0.573
19-Mar-85 730 2.320 0.363
20-Mar-85 730 2.130 0.190
21-Mar-85 730 1.950 0.180

730 1.782 4.000 0.168

1
-5

Mar-85

730 3.374 0.626
26-Mar-85 730 2.954 0.420
27-Mar-85 730 2.640 0.314
28-Mar-85 730 2.310 0.330
29-Mar-85 730 1.981 4.000 0.329 SUM 6,41330-Mar-85 AVERAGE 0.2G6g

85 SUMMARY

MONTH AVERAGE PER MONTH
'1 0.0798 2.475
b 0.1207 3.38
i f 0.2069 6.413

12.268 Total Inches for the first quarter

Painted Rock Dam Pan Evaporation Data

" 6-Feb-85
• I-Feb-85

'8-Feb-85
1-Mar-85

'>'2-Mar-85

-Mar-85
-Mar-85
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Date Time Rainfall Hook Pan Fill Change
Gage

31 -Dec-84 730 3.430 Painted Rock Dam
1-Jan-85 730 3.370 0.060 Evaporation Input
2~Jar\-85 730 3.260 0.110 Jan to Mar 1985
3-Jan-85 730 3.151 0.109 Entered by TK
4-Jan-85 730 3.042 0.109
6-Jan-85
6-Jan-85
7-Jan-85 730 2.782 0.260 Bold #s are calculations
8-Jan-85 730 0.10 3.012 not measurements.
9-Jan~85 730 I2.840 0.172

1--Jan-85 730 2.800 0,040
11-Jan-85 730 2.728 0.072
12-Jan-86
13-Jan-85
14-Jan-85 730 2.503 0.225
15-Jan-85 730 2.354 0.149
1_-Jan-85 730 2.314 0.040
17-Jan-85 730 2.206 0.108
18-Jan-85 730 2.128 0,078
19-Jan-85
20-Jan-85
21-Jan-85 730 1.912 0.216
2--Jan»85 730 1.810 0.102
23-Jan-85 730 1.744 0.066
24~Jan»85 730 1 .704 0.040
25-Jan-85 730 1.694 0.010
26-Jan-85 0.40 2.094
27-Jan-85
28-Jan-85 730 1.863 3.000 0.231
29-Jan-85 730 2.980 0.020
3G-Jan-85 730 2.800 0.180 SUM 2,475
31-Jan-85 730 2.722 0.078 AVERAGE 0.0798

1-Feb-85 730 2.626 0.096
2-Feb-85 730
3-Feb-85 730 0.44 3.066
4-Feb-85 730 2.912 0.154
5-Feb-85 730 2.851 0.061
6-Feb-85 730 2.781 0.070
7-Feb-85 730 2.712 0.069
8-Feb-85 730 2.626 4.000 0.086
9-Feb-85

10-Feb-85
11-Feb-85 730 3.431 0.569
12-Feb-85 730 3.326 0.105
13-Feb-85 730 3.150 0.176
14-Feb-85 730 3.000 0.150
15-Feb-85 730 2.774 0,226
16-Feb-85
17-Feb-85
18-Feb-85
19-Feb-85 730 2.212 0.562
20-Feb-85 730 2.056 0.156
21-Feb-85 730 1.900 0.156
22-Feb-85 730 1.826 0.074 I

Painted Rock Dam Pan Evaporation Data
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and Minimum Daily Evapora-
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Most people know that o considerable amount of water

is lost by evaporation from open water surfaces in Arizona.
However, they ore amazed that, from o stock tank con-
taining water 7 feet deep, the loss to evaporation in o
year's time could be as much as 6 feet, leaving only one
foot for livestock. On the other hand, declines in water
level of  3 or 4 inches per day f rom f ish ponds and
swimming pools cannot be due entirely to evaporation.

Using the method outlined in this folder, the home
owner, former, rancher, contractor, or consultant con
estimate the amount of evaporation expected from on
open, unfrozen water surface during any port of the year
and for any location in Arizona. Results will generally be
within 10 percent of actual evaporation on an annual
basis.
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3. Multiply the values obtained
above to obtain the estimated evaporc
and location in question.

For facilities with exposed walls, such
stock tanks and exposed-wall swimming
the value obtained in step 3 above by
average coefficient for the entire state
exposed-wall structures.
Examples:

A. Wanted; Average daily normal
from a swimming pool in Tucson
Step I. From Figure I, average

July :  0 .32 inches/da
From Figure 2, adlustmé
Multiply values obtained
2 above: 0.32 x 0.95
= average daily evopo
in Tucson.

Step 2.
Step 3.

B. Wonted: Average normal evopoa
pond in Phoenix during Moy and
Step I. From Figure I, overogf

Moy and June _-=
respectively.
Adjustment factor f ro
Phoenix = 1.0.

Step 22.

How to Estimate Evaporation

Estimation of evaporation consists of three steps.
I . Select the average daily or average monthly

evaporation for the period in question from Figure l. For
doily evaporation, choose one of the three curves, depend-
ing on whether you wont maximum, normal, or minimum
expected evaporation.

Values of average normal evaporation ore shown in
the bar graph as inches per month.

Use the curve representing normal evaporation for an
estimate of expected evaporation under average condi-
tions. However, for extremely hot windy periods, or cool
cloudy periods, the curves representing maximum and
minimum evaporation, respectively, will give o better
estimate. The curves of maximum and minimum evaporation
may also be of value when considering the possible range
of seepage losses from water storage facilities.

2. Determine an odiustment factor from Figure 2
for the location in question. Read from the map the factor
nearest the location in which you ore interested..

D..

I

L

(See over)



Step 3. Multiply values obtained in steps I and
2 Obov8: (9.0 X 1.0) + (9.9 X 1.0) ;:
18.9 or approximately 19 inches : total
average evaporation for Moy and June.

Step 2.

Step 3.

Wanted: Maximum evaporation to be expected
from a stock pond near Snowflake during Moy,
June, and July.
Step i. From the curve of maximum values in

Figure l, values for Moy, June, and July
are; 0.35, 0.38, and 0.38 inches/day,
respectively. .
From Figure 2, adjustment factor for
Snowflake : 0.80.
Multiply values obtained in steps l and
2 above times the number at days in
each month;
MG)/: 0.35 x 31 x 0.8 - 8.7
JUl'1€: 0.38 X 30 X 0.8 9.1
JUly: 0.38 X 31 X 0.8 9.4
Totol: 27.2 inches
Maximum evaporation expected from o
stock pond near Snowtloke during May,
June, and July is approximately 27 inches.

Wonfed= Average normal evaporation from on
exposed-wall swimming pool near Yuma during
June.
Step ]_

Step 2.

Step 3.

Step 4.

From Figure I, average evaporation for
June is 9.9 inches.
From Figure 2, adjustment factor for
Yuma = 1.10.
Multiply values obtained in steps l and
2 Obov€:
9.9 x 1.10 : 10.9 inches.
Multiply by the coefficient for exposed-
wall storage facilities, 1.25:
10.9 x 1.25 : 13.6 inches = average
evaporation from an exposed-wall swim-
ming pool at Yuma during June.
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Units
90 days

240 days
20 acres

6.5 feet
130 acre feet

0.328 inches/day
75 lbs/cubic foot

834 lbs/cubic foot
43560 square feet

325851 cubic feet
19560 mg/liter

Assumptions
Pond till time:
Pond drying time:
Pond area:
Nominal pond water depth:
Pond water volume:
Evaporation rate:
Density of salt deposits:
Water density:
Square feet/acre;
Cubic feet/acre foot:
Estimated TDS in pond:

Calculations
29.52 inches

78 inches
179.2 acre feet

486993443 lbs
9496372 lbs

126618 cubic feet
1.74 inches

Evaporation during fill:
Evaporation during drying:
Total volume evaporated:
Water mass evaporated:
Salt deposit mass:
Salt deposit volume:
Salt deposit depth :

Gila Bend Power Project
Estimated Salts Accumulation in Evaporation Ponds

\/
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SECTION 01010

SUMMARY OF WORK

PART 1 - GENERAL

1.1 BRIEF PROJECT DESCRIPTION

The Gila Bend Power Project is a proposed power plant located approximately 6
miles northwest of Gila Bend, Arizona. The proposed Evaporation impoundments
consists of installing evaporation impoundments that are divided into five (5)
separate impoundments west and northwest of the proposed power plant and a
waste water impoundment (and a 5-acre storm water impoundment) east of the
plant site. Industrial Power Technology (leT) has prepared drawings and technical
documents for the construction of the project. The average elevation of the site is
680 feet above sea level.

1 .2 LOCATION

The project site is located in Maricopa County approximately 6 miles northwest of
the Town of Gila Bend and 55 miles southwest of Phoenix. Yuma is approximately
115 miles to the west and Tucson lies approximately 125 miles southeast.

1.3 EXISTING SITE CONDITIONS

The layout of the proposed evaporation impoundments is shown on Drawing No. 2
along with the primary access road to the site from Citrus Valley Road at the
intersection of Watermelon Road. A secondary site access will be from the north
entering from Sisson Road. These are currently unimproved, dirt access roads,
developed for agricultural purposes and will be graded and surfaced to meet
anticipated traffic loads. Additional gravel surface roads will be constructed for
access to the ponds.

Geotechnical investigations have been conducted at the site to determine soil
conditions for construction evaluation. Soil boring, classification, and lab analytical
results are summarized in the report dated November 3, 2000 and prepared by
Ninyo 8t Moore, a Geotechnical contractor. This information will be provided to the
Contractor for use, but does not represent a complete characterization of existing
soil and bedrock conditions.

There are no overhead utilities or underground utilities in the path of the project
access roads.

1.4 CONTRACTORS USE OF PROPERTY

The Contractor shall have unrestricted access and egress from the site, as
necessary, to perform the work under this Contract. The Contractor shall obtain the
necessary permits and approvals to accomplish all on-property and off-property
work.

The Contractor's use of the site will be limited only to work and storage related to
this Contract.

The Contractor shall assume full responsibility for the protection and safekeeping of
equipment and materials on or off the site that are related to this Contract.

GILA BEND-APPENDIX C
IT PROJECT#147100

1.5 WORK SEQUENCE

.- WASTE WATER IMPOUNDMENT - CONSTRUCTION SPECIFICATIONS

A.

A.

A.

B.

c.

A.

c.

B.
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SECTION 01010 _ SUMMARY OF WORK

It is anticipated the Owner's Engineer will be onsite on a full time basis to manage
the construction of the evaporation impoundments_ Coordination of the work
sequence, for separate contracts, will be conducted by the Owner's Engineer,
Industrial Power Technology.

Notice to Proceed will be given after the bid award to begin work under these
Contracts Documents.

The Contractor shall be responsible for planning, scheduling, and otherwise
executing the work in a manner that meets the requirements of the specifications for
this project.

1.6 BROAD SCOPE

This article describes the project in generality and provides an overview of the intent
of the work to be performed under this Contract. The Contractor shall review l .08.
Narrow Scope, for a more detailed description, and the entire set of Contract
Documents shall be reviewed to gain a thorough understanding of the detailed
project requirements.

Contractor shall be responsible for obtaining all permits associated with construction
of the proposed evaporation impoundments.

Contractor shall provide all equipment, materials, and resources for dewatering the
surface and subsurface flows in each of the construction areas for the proposed
evaporation impoundments.

Contractor shall provide all labor, equipment, and materials for the construction of
the evaporation impoundments.

Contractor shall provide all labor, equipment and materials for temporary utilities,
roads, storage, and other facilities necessary for the construction of the structure
listed above.

Contractor shall perform the work in accordance with the Contract Documents:

Project Design Drawings, Construction Specifications, reference design
reports, subsequent addenda, and approved shop drawings and submittals.

Contractor shall demolish existing structures and facilities shown on the Contract
Drawings and demolish and dispose in accordance with the specifications.

Throughout construction, the Contractor shall maintain one set of red-line field
drawings to show the structures as-constructed. These drawings shall remain onsite
during the project for periodic review by the Owner or Engineer. Upon completion of
the construction activities, one set of red-line drawings with revised survey data shall
be submitted to the Owner or Engineer for incorporation into As-built Drawings to be
prepared by the Engineer.

1.7 NARROW SCOPE

This article describes the project in more detail and provides the Contractor with the
intent of the work to be performed under this Contract. The Contractor shall review
the entire set Contract Documents to identify all work, detail, and specifications.

Contractor shall demolish and dispose of all concrete foundations and structures
within the footprint of the proposed evaporation impoundments, at an appropriate
disposal facility or landfill.

GILA BEND - APPENDIX C - WASTE WATER IMPOUNDMENT ._ CONSTRUCTION SPECIFICATIONS
IT PROJECT #147100
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SECTION 01010 -SUMMARY OF WORK

C o n t r a c t o r  s h a l l  c o n s t r u c t  t e m p o r a r y  s t o r m w a t e r  d i v e r s i o n  a s  n e c e s s a r y  i n  o r d e r  t o
d ive r t  ex is t ing  washes  a r ound  o r  t h r ough  the  cons t r uc t ion  s i t e .

Co n t r a c t o r  s h a l l  b e  r e s p o n s ib l e  f o r  a l l  s u r v e y in g  a s s o c ia t e d  w i t h  t h e  c o n s t r u c t i o n  o f
t h e  p r o p o s e d  e v a p o r a t i o n  im p o u n d m e n t s .

C o n t r a c t o r  s h a l l  p e r f o r m  a l l  n e c e s s a r y  e a r t h w o r k  i n  a c c o r d a n c e  w i t h  t h e  c o n t r a c t
d o c u m e n t s ,  c o n s t r u c t i o n  d r a w i n g s ,  a n d  c o n s t r u c t i o n  s p e c i f i c a t i o n s  Se c t i o n s  0 2 1 1 0 ,
0 2 1 4 0  a n d  0 2 2 0 0 .

C o n t r a c t o r  s h a l l  b e  r e s p o n s i b l e  f o r  t h e  i n s t a l l a t i o n  o f  t h e  L e a k  C o l l e c t i o n  a n d
R e m o v a l  S y s t e m  ( L C R S )  i n  a c c o r d a n c e  w i t h  t h e  c o n t r a c t  d o c u m e n t s ,  c o n s t r u c t i o n
d r a w in g s ,  a n d  c o n s t r u c t i o n  s p e c i f i c a t i o n s  Se c t i o n s  0 1 4 0 0 ,  0 2 2 5 0 ,  0 2 7 1 4 ,  0 2 7 7 6  a n d
0 2 7 7 7 .

C o n t r a c t o r  s h a l l  b e  r e s p o n s i b l e  f o r  t h e  c o n s t r u c t i o n  a n d  i n s t a l l a t i o n  o f  a l l  c o n c r e t e
s t r u c t u r e s  r e l a t i n g  t o  t h e  co n s t r u c t i o n  o f  t h e  p r o p o se d  e va p o r a t i o n  im p o u n d m e n t s  i n
a c c o r d a n c e  w i t h  t h e  c o n t r a c t  d o c u m e n t s ,  c o n s t r u c t i o n  d r a w i n g s ,  a n d  c o n s t r u c t i o n
sp e c i f i ca t i o n s  Se c t i o n s  0 3 2 0 0 ,  a n d  0 3 3 0 0 .

C o n t r a c t o r  s h a l l  b e  r e s p o n s i b l e  f o r  t h e  i n s t a l l a t i o n  a n d  c o n s t r u c t i o n  o f  t h e
c o n v e y a n c e  p i p i n g ,  a c c e s s  r o a d s ,  a n d  p r o p o s e d  e v a p o r a t i o n  i m p o u n d m e n t s  i n
a c c o r d a n c e  w i t h  t h e  c o n t r a c t  d o c u m e n t s ,  c o n s t r u c t i o n  d r a w i n g s ,  a n d  c o n s t r u c t i o n
spec i f i ca t ions .

1.8 OWNER PROVIDED MATERIALS AND FACILITIES

Power Plant construction under other contract(s).

Conveyance pipe from plant site to evaporation impoundments.

Unsuitable earth and rock spoils shall be disposed of off-site.

Clear 81 grub spoils shall be disposed of at an offsite landfill.

**END OF SECTION"

GILA BEND .. APPENDIX C - WASTE WATER IMPOUNDMENT - CONSTRUCTION SPECIFICATIONS
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SECTION 01015

DEFINITIONS AND ABBREVIATIONS

PART 1 - GENERAL

1.1 DEFINITIONS

The following terms have the meanings indicated which are applicable to both the
singular and plural thereof:

Addenda - Written or graphic instruments issued prior to the opening of bids
which clarify, correct or change the Bidding Requirements or the Contract
Documents.

Agreement - The written contract between Owner and Contractor covering
the Work to be performed, other Contract Documents are attached to the
Agreement and made a part thereof as provided therein.

Application for Payment - The form accepted by Owner's Engineer which is
to be used by Contractor in requesting progress or final payments and which
is to be accompanied by such supporting documentation as is required by
the Contract Documents.

Bid - The offer or proposal of the bidder submitted on the prescribed form
setting forth the prices for the Work to be performed .

Bidding Documents - The advertisement or invitation to Bid, instructions to
bidders, the Bid form, and the proposed Contract Documents (including all
Addenda issued prior to receipt of Bids).

Bidding Requirements - The advertisement or invitation to Bid, instructions
to bidders, and the Bid form.

Bonds - Performance and Payment bonds and other instruments of security.

Change Order - A document recommended by the Owner's Engineer, which
is singed by Contractor and Owner and authorizes and addition, deletion or
revision in the Work or an adjustment in the Contract Price or the Contract
Times, issued on or after the Effective Date of the Agreement.

Contract Documents - The agreement, Addenda (which pertain to the
Contract Documents), Contractor's Bid (including documentation
accompanying the Bid and any post Bid documentation submitted prior to
the Notice of Award) when attached as an exhibit to the Agreement, the
Notice to Proceed, the Bonds, these General Conditions, the Supplementary
Conditions, the Specifications and the Drawings as the same are more
specifically identified in the Agreement, together with all Written
Amendments, Change Orders, Field Orders and Engineer's written
interpretations and clarifications issued on or after the Effective Date of the
Agreement. Shop Drawings and technical data are not Contract Documents.

10. Contract Price - The moneys payable by Owner to Contractor for completion
of the Work in accordance with the Contract Documents as stated in the
Agreement.

11. Contract Times - The numbers of days or the dates stated in the Agreement:
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SECTION 01015 _ DEFINITIONS AND ABBREVIATIONS

(i) to achieve Substantial Completion, and (ii) to complete the Work so that it
is ready for final payment as evidenced by Engineer's written
recommendations of final payment.

12. Contractor - The person, firm or corporation with whom Owner has entered
into the Agreement.

13. Defective - An adjective which when modifying the word Work refers to
Work that is unsatisfactory, faulty or deficient, in that it does not conform to
the Contract Documents, or does not meet the requirements of any
inspection, reference standard, test or approval referred to in the Contract
Documents, or has been damaged prior to Engineer's recommendation of
final payment.

.

14. Drawings - The drawings, which show the scope, extent and character of
the Work to be furnished and performed by Contractor and which have been
prepared or approved by Engineer and are referred to in the Contract
Documents. Shop drawings are not Drawings as so defined.

15. Effective Date of the Agreement - The date indicated in the Agreement on
which it becomes effective, but if no such date is indicated it means the date
on which the Agreement is signed and delivered by the last of the two
parties to sign and deliver.

16. Engineer - (Owner's Engineer) The person, firm or corporation named
such in the Agreement.

as

17. Engineer's Consultant - A person, firm or corporation having a contract with
Engineer to furnish serv ices as Engineer's independent professional
associate or consultant with respect to the Project and who is identified as
such in the Supplementary Conditions.

18. Field Order - A written order issued by Engineer which orders minor
changes in the Work but which does not involve a change in the Contract
Price or the Contract Times.

19. General Requirements - Sections of Division I of the Specifications.

20. Hazardous Substances - The term Hazardous Substances shall have the
meaning provided in Section 101 (14) of the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA) (42 USC 9601, 0603,
9604) and the Resource Conservation and Recovery Act (RCRA) (40 CFR
Part 302) as amended from time to time.

21. Hazardous Waste - The term Hazardous Waste shall have the meaning
provided in Section 1004 of the Solid Waste Disposal Act (42 USC Section
6903) as amended from time to time.

22. Laws and Regulations, Laws or Regulations - Any and all applicable laws,
rules, regulations, ordinances, codes and orders o f  any and all
governmental bodies, agencies, authorities and courts having jurisdiction.

23. Liens - Liens, charges, security interests or encumbrances upon real
property or personal property,

24. Milestone - A principal event specified in the Contract Documents relating to
an intermediate completion date or time prior to Substantial Completion of
all Work.
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SECTION 01015 - DEFINITIONS AND ABBREVIATIONS

25. Modifications - Changes made to the specifications or the drawings that are
approved by the Owner and Engineer in waiting after the specifications and
drawings have been finalized,

26. Notice of Award - The written notice by Owner to the apparent successful
bidder stating that upon compliance by the apparent successful bidder with
the conditions precedent enumerated therein, within the time specified,
Owner will sign and deliver the Agreement.

27. Notice to Proceed - A written notice given by Owner to Contractor (with a
copy to Engineer) f ix ing the date on which the Contract Times wil l
commence to run and on which Contractor Shal l  start  to perform
Contractor's obligations under the Contract Documents.

28. Owner - The public body or authority, corporation, association, firm or
person with whom Contractor has entered into the Agreement and for whom
the Work is to be provided.

29. Owner's Engineer - (Engineer) The person, firm or corporation named as
such in the Agreement.

30. Partial Utilization - Use by Owner of a substantially completed part of the
Work for the purpose for which it is intended (or a related purpose) prior to
Substantial Completion of all the Work.

31. Permeability - A property of the soil that denotes capacity to conduct or
discharge water under a given hydraulic gradient. Permeability is usually
expressed as K, a coefficient with the unit cm/sec.

32. Project - The total construction of which the Work to be provided under the
Contract Documents may be the whole, or a part as indicated elsewhere in
the Contract Documents.

33. Resident Project Representative - The authorized representative of Owner's
Engineer or Owner who may be assigned to the site or any part thereof.

34. Samples - Physical examples of materials, equipment, or workmanship that
are representative of some portion of the Work and which establish the
standards by which such portion of the Work will be judged.

35. Shop Drawings - All drawings, diagrams, illustrations, schedules and other
data or information which are specifically prepared or assembled by or for
Contractor and submitted by Contractor to illustrate some portion of the
work or demolition plan.

36. Specifications - Those portions of the Contract Documents consisting of
written technical descriptions of materials, equipment, construction systems,
standards and workmanship as appl ied to the W ork and certain
administrative details applicable thereto.

37.

\

Subcontractor - An individual, firm or corporation having a direct contract
with Contractor or with any other Subcontractor for the performance of a
part of the Work at the Site.

Substantial Completion - The Work (or a specif ied part thereof) has
progressed to the point where, in the opinion of the Owner's Engineer as
evidenced by Engineer's definitive certificate of Substantial Completion, it is
sufficiently complete, in accordance with the Contract Documents, so that
the Work (or specified part) can be utilized for the purposes for which it is
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SECTION 01015 - DEFINITIONS AND ABBREVIATIONS

intended, or if no such certificate is issued, when the Work is complete and
ready for final payment as evidenced by Engineer's written
recommendation of final payment. The terms "substantially complete" and
"substantially completed" as applied to all or part of the Work refer to
Substantial Completion thereof.

39. Supplementary Conditions - The part of the Contract Documents, which
amends or supplements these General Conditions.

40. Supplier - A manufacturer, fabricator, supplier, distributor, material man or
vendor having a direct contract with Contractor or with any Subcontractor to
furnish materials or equipment to be incorporated in the Work by Contractor
or any Subcontractor.

41. Unit Price Work - Work to be paid for on the basis of unit prices.

42. Work - The entire completed construction or the various separately
identif iable parts thereof required to be furnished under the Contract
Documents. Work includes and is the result of performing or furnishing labor
and furnishing and incorporating materials and equipment into the
construction, and performing: or furnishing serv ices and furnishing
documents, all as required by the Contract Documents.

43. Work Change Directive - A written directive to Contractor, issued on or after
the Ef f ect iv e Date of  the Agreement  and signed by Owner and
recommended by Engineer, ordering and addition, deletion or revision in the
Work, or responding to differing or unforeseen physical conditions under
which the Work is to be performed. A Work Change Directive will not
change the Contract Price or the Contract Times, but is evidence that the
parties expect that the change directed or documented by a Work Change
Directive will be incorporated in a subsequently issued Change Order
following negotiations by the parties as to its effect, if any, on the Contract
Price or Contract Times.

1 .2 ABBREVIATIONS

The following abbreviations are used in this document:

ANSI

CPR

4.

5.

6.

- American National Standard Institute

ASTM - American Society for Testing and Materials

- Cardio-Pulmonary Resuscitation

CQAP - Contractor Quality Assurance Plan

CQCP - Contractor Quality Control Plan

CSI - Construction Specification Institute n

DOT U.S.

EPA U.S.

Department of Transportation

Environmental Protection Agency

9.

10.

11.

HDPE - High-Density Polyethylene

IT - Industrial Power Technology

LCRS - Leachate Collection and Recovery System
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SECTION 01015 _ DEFINITIONS AND ABBREVIATIONS

12.

13.

14.

15.

16.

17.

18.

19.

20.

MSDS - Material Safety Data Sheet

NTP - Notice to Proceed

OSHA - Occupational Safety and Health Administration

PDEI - Power Development Enterprises, Inc.

PPE - Personal Protective Equipment

SDR - Standard Dimension Ratio

QA/QC - Quality Assurance/Quality Control

SHC - Safety and Health Coordinator

SSHP - Site Safety and Health Plan

**END OF SECTION"
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SECTION 01050

SURVEYING

PART 1 - GENERAL

1.1 RELATED WORK SPECIFIED ELSEWHERE

A. All work covered by Contract Documents.

1.2 QUALITY ASSURANCE

A. Use an adequate number of skilled workmen, thoroughly trained and experienced in
the necessary skills and completely familiar with the specified requirements and
methods needed for proper performance of the work described in this Section.

1.3 SUBMITTALS

A. Submit qualif ications of persons proposed to be engaged for f ield surveying
services.

Submit certification, signed by the Contractor's survey party chief or foreman, that
elevations and locations of buried structures and utilities are in conformance or non-
conformance with requirements of the Contract.

1 .4 PROCEDURES

From the survey control obtained from the benchmarks shown on the drawings, the
Contractor shall complete the layout of the work and will be responsible for all
measurements that may be required for the preparation of the project red-line field
drawings to the location and limit marks prescribed in the specifications or on the
Contract Drawings. These locations and limits are subject to such modifications as
the Engineer may require to meet changed conditions or as a result of necessary
modifications to the Contract Work.

The Contractor shall furnish, at his own expense, such stakes, templates, platforms,
equipment, tools and material, and all labor as may be required in laying out any
part of the work from the survey control. It will be the responsibility of the Contractor
to maintain and preserve all stakes and other marks established work is complete
and record information is satisfactory to the Owner's Engineer.

The Owner's Engineer may require the work be suspended at any time when
location and limit marks established by the Contractor are not reasonably adequate
to permit checking of the work.

Locate, protect, and preserve permanent reference and control points before and
during progress of work on the site.

Do not change or relocate reference points or times of the Work without specific
approval from the Owner's Engineer.

Promptly advise the Owner's Engineer when a reference point is lost or destroyed or
requires relocation because of other changes in the Work.

Upon direction of the Engineer, require the survey crew chief to replace
reference stakes or markers.
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SECTION 01050 _ SURVEYING

Locate replacement stakes or markers according to the original survey
control.

The Contractor shall make such surveys and computations as are necessary to
determine the quantities of work performed or placed during each period for which a
progress payment is to be made. All original field notes, computations and other
records for the purpose of layout and progress surveys shall be furnished promptly
to the Engineer at the site of the Work. A copy of the original notes, computations
and records furnished to the Owner's Engineer, shall be retained by the Contractor.

PART 2 - PRODUCTS

2.1 EQUIPMENT AND MATERIALS

A. Equipment and materials necessary for proper construction surveying shall be at the
Contractor's option.

PART 3 - EXECUTION

3.1 SURVEYING

The horizontal and vertical survey control and bench marks shall be outlined from
the drawings and used by the Contractor in the performance of Contract Work.

Contractor is responsible for the quality control relating the location, lines, and
grades of work that rely on survey layout and field data. QC cross-checks of survey
work shall be implemented as necessary.

"END OF SECTION"
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SECTION 01300

SUBMITTALS

PART 1 - GENERAL

1.1 RELATED WORK SPECIFIED ELSEWHERE

A. Division I - General Requirements

B. Division 2 - Site Work

C. Division 3 - Concrete

SUBMITTAL CONTROL

A.

1 .2

Within 7 days after receipt of notice to proceed, submit to the Engineer a control
document listing and scheduling all required submittal items. The control document
shall show the phase and date a submittal is to be provided, and the frequency of
repetitive submittals. The fist shall include but is not limited to the following:

1. Concrete Reinforcement Shop Drawings

Drainage and Collection Piping Shop Drawings

HDPE Liner Shop Drawings

4. Drainage Geo ret Shop Drawings

5. Red-Line Field Drawings

Progress QC Reports for Earthwork

7. Progress QC Reports for Concrete

8. Progress QC Reports for HDPE Piping

9. Progress QC Reports for HDPE liners

10. Progress QC Reports for GCL

11. Progress Schedules

12. Progress Pay Requests

13. Concrete Mix Design

14. Dewatering, Diversion, and Control Plan

15. Quality Control Plan

16. Construction and Temporary Facility Plan

17. Inspection and Test Certificates

• shop fabricated HDPE liner boots

2.

3.

18.

•

Manufacturer's Literature

HDPE liner
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SECTION 01300 - SUBMITTALS

¢

•

•

genet

geosynthetic clay liner (GCL)

HDPE piping

perforated piping

vaults

• pumps

fence

•

19.

•

manholes

Material Samples

HDPE liner

geosynthetic clay liner (GCL)

genet

riprap

landscape gravel

Abmaterial

20. Guarantees

• HDPE liner

geosynthetic clay liner (GCL)

genet

•  pumps

No work shall begin prior to the approval of the submittal control schedule.

PART 2 - PRODUCTS

A. Submittals shall be organized, stapled, bound, and/or tabbed as appropriate for easy
reference.

A title page, cover letter, or standard transmittal form shall accompany each
submittal.

\

Submit five (5) copies of each for review and approval. Two copies will be returned
with one of the following standard stamped remarks:

1.

2.

Approved,

Approved with exceptions noted,

3. Not approved.
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SECTIOn 01300 - SUBMITTALS

All submittals shall bear the following information:

1 Date

Contract Number

Project Title and Location

Contractor/Subcontractor's Name

Supplier's Name

Manufacturer's Name

Specification Section and Paragraph Numbers

Drawing and Detail Numbers

Submittal Control Number

Submittals shall reference the appropriate section and its detailed content.
Questions regarding any submittals shall be directed to the Engineer for content and
schedule of delivery.

Limit submittal items to one specification section per submittal. Submit for each item
as required in the technical sections.

If a submittal is returned for correction or is not, satisfactory and is disapproved by
the Engineer, the Contractor shall resubmit the corrected material in the same
quantity, as specified for the original submittal, for approval within a maximum of five
(5) calendar days after receipt by him of the disapproved material.

3.1

PART 3 - EXECUTION

GENERAL

All submittals are required under these Contract Documents and regarded as
essential to the successful completion of the Evaporation Impoundment Project.
Exceptions to submittals are at the Engineer's discretion.

The Contractor shall submit for approval all Shop Drawings called for under the
various sections of these specifications. These shop drawings shall be completed
and detailed. If  approved by the Engineer each copy of the drawings will be
identified as having received such approval by being so marked and dated. Make
any corrections required by the Engineer.

Each Shop Drawing submitted for approval shall have, in the lower right hand corner
just above the title, a white space 3 inches x 4 inches in which the Engineer can
indicate the action taken.

3.2 CONCRETE REBAR SHOP DRAWINGS

The shop drawing for concrete rebar work shall indicate rebar size, grade of steel,
lap lengths, bend radius, type of clearance or spacing accessories, clearance
dimensions, bar spacing, and general layout.

3.3 EQUIPMENT PRODUCT DATA
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SECTION 01300 . SUBMITTALS

Submit information for proposed permanent equipment such as pumps for approval
prior to purchase, Provide vendor name, specifications, cut sheets, performance
data and laboratory test data, and manufactured warranties and guarantees.

Once equipment is approved, procured, and installed, the Contractor shall provide
all final equipment instruction and operation and equipment manuals as applicable.

3.4 INSPECTION AND TEST CERTIFICATES

Inspection and test certificates required for demonstrating proof of compliance of
materials with specification requirements shall be executed in two copies. Each
certificate shall be signed by an official, authorized to certify on behalf of the
manufacturing company, the quantity and date or dates of shipment or delivery to
which the certificates apply, Copies of laboratory test reports submitted with
certificates shall contain the name and address of the testing laboratory and the date
or dates of the tests to which the report applies. Certification will not be construed as
relieving the Contractor from furnishing satisfactory material, if, after tests are
performed on selected samples, the material is found not to meet the specific
requirements.

3.5 RED-LINE FIELD DRAWINGS

The Contractor shall furnish marked-up or Red-line Field Drawings to the Engineer
for approval before submitting for f inal payment. These Drawings shall be
maintained current by the Contractor and readily accessible by the Engineer.

The Contractor shall describe and dimension, on the Drawings, vertical and
horizontal locations of all buried work that has been done as part of this Contract.

Show on the Drawings, the locations of concealed items such as but not limited to
the key trenches, piping, the limits of excavation, sump structures, and leachate
collection and recovery system appurtenances.

D. The Contractor shall show on the Drawings, all deviations from the Contract
Drawings.

3.6 PROGRESS SCHEDULE

The Contractor shall prepare and submit a preliminary progress schedule for the
Work with the bid documents. Within five (5) calendar days of the notice to proceed,
the Contractor shall submit a detailed Project Progress Schedule in the Critical Path
Method (CPM) format. A Gantt or bar chart showing detailed activities, similar to the
Bid item Cost Sheet, shall be preferred, however a time~Iogic diagram will also
satisfy the requirements. Relate the progress schedule to the Project to the extent
required by the Contract Documents and provide for expeditious and practicable
execution of the Work.

The Contractor shall incorporate time into the schedule to allow the appropriate
Engineering personnel to evaluate or inspect completed work. Sufficient time should
be allotted for a special site v isit by personnel, off ice or lab evaluation. The
Contractor shall schedule other events or activities during this period so time and
equipment is used as efficiently as possible. Sufficient notice should be given for
planning the Engineer's inspection and evaluation.

The Contractor shall maintain the Progress Schedule and update on a weekly basis
to show performance in relation to the target (original) schedule.

3.7 CONSTRUCTION AND TEMPORARY FACILITIES PLAN
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SECTION 01300 - SUBMITTALS

The Contractor shall prepare and submit a preliminary construction plan with the bid
documents generally indicating the construction procedures, equipment, and
materials proposed to accomplish the Work under this Contract.

The Contractor shall update and resubmit the construction plan within five (5)
calendar days of his receipt of this Notice to Proceed.

The updated plan shall provide more detail for construction procedures, equipment,
and materials to be used for this work.

The updated plan shall include a detailed sequencing and layouts showing the
proposed location of temporary construction facilities, material storage areas,
dewatering structures, access roads, fuel and oil and gas facilities, material
processing sites, stockpiles, power requirements, and various equipment and
facilities to be used for the Work under this Contract.

E. The plan shall also include sequencing and methods for demolition of existing
earthen and concrete facilities and structures.

The plan shall include temporary safety facilities such as signs, lighted barricades,
traffic controls, flagmen concrete barriers, berms, and high-intensity lighting.

The plan shall include equipment and controls for preventing and minimizing the
generation of dust due to operations in construction and materials processing areas,
along haul routes, equipment parking areas, and in waste areas. The plan may
consist of water sprinkling or an equivalent service.

Make corrections to the preliminary plan as required upon receipt of the Notice to
Proceed, incorporating any modifications to the construction procedures developed
during the time interval.

3.8 DELAY IN WORK

If an event causes or may cause delay in the Work as required by the Contract
documents to achieve the requirements of the Project, the Contractor shall notify the
Engineer orally as soon as possible and in writing within five (5) calendar days from
the date of the event which will cause the delay.

3.9 PAY REQUESTS

The Contractor shall submit Progress Pay Requests in draft to the Engineer and the
final request to the Owner with recommended modifications incorporated,

The Pay Requests shall include, at a minimum, a breakdown of the work or activity
line item closely matching the breakdown of the Bid Item Cost Sheet, work period for
request, estimates of percent complete, dollar amount of previous requests, and a
total dollar amount requested to date.

3.10 DEWATERING, DIVERSION AND CONTROL PLAN

The Contractor shall submit a preliminary dewatering, diversion, and control plan for
the site with_the bid documents. These plans shall identify and show the proposed
schedule, layout, equipment and method for the diversion and control of the
streamflow and dewatering of the site throughout the construction period.

The plans shall show the method of operation and a complete layout of all facilities
including but not limited to temporary drainage pipes, wells, wellpoints, sumps,
pumps, impoundments, earthen diversion works, and channels to be utilized.
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SECTION 01300 . suBmrrTALs

Construct diversion and control for protection of work prior to its start.

The dewatering, diversion, and control plan shall be updated by the Contractor to
reflect the actual equipment and methods to be used within five (5) days after Notice
to Proceed. Further updates may be necessary as the project progresses. The
Contractor is solely responsible for the adequacy of the diversion and control and for
the protection of Work.

3.11 QUALITY CONTROL PLAN

Submit to the Engineer for approval within five (5) calendar days after the receipt of
the Notice to Proceed a Quality Control Plan which shall include the procedures,
instructions, and reports to be used. This document shall include as a minimum:

The QC organization
responsible individuals).

(organizational chart specifically identifying

Number and qualifications of personnel to be used for this purpose,

Authority and responsibilities of QC personnel.

4. Methods of QC including that for his subcontractor's work.

Specifically identif ied test methods and frequency of testing for each
material and/or component of construction. Identify the testing standard and
provide a blank copy of the report format.

Detail the proposed method of documenting QC operation, inspection, and
testing.

7. A copy of a letter of direction to the Contractor's representative responsible
for QC, outlining his duties, authority and responsibilities, and signed by a
responsible officer of the firm.

All quality control inspections and tests shall be recorded and documented on forms
approved by the Engineer including but not limited to the specific items required in
the Specifications. A quality control report to include a description of project
activities, QC tests and records of corrective action taken, shall be furnished to the
Engineer as a daily report.

Submittals of QC data include but are not, limited to survey, soil compaction, soil
gradation, concrete, geosynthetic clay liner installation and testing, HDPE lining
installation and testing, and HDPE pipe installation and testing.

Specific submittals and QC provisions are identified in the appropriate section.

If recurring deficiencies in an item or items indicate that the quality control system is
not adequate, such corrective actions shall be taken as directed by the Engineer.

In the event the Contractor fails to satisfactorily perform any required inspections
and tests, to submit timely, complete. and factual reports and test data, or otherwise
comply with the QC provisions, the Engineer may provide these services from
another source and all costs for providing these services will be deducted from
payments due the Contractor.

3.12 DRAINAGE AND COLLECTION PIPING SHOP DRAWINGS

The shop drawing shall indicate pipe or tubing size, dimensions, grade or rating of
piping, lap lengths, clearances, spacing, type of welds or adhesives, types and
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SECTION 01300 - SUBMITTALS

locations of fittings, accessories, types
materials, and general layout of tubing.

of cross-material adapters, fastening

Provide cut sheets and/or product performance data on perforated drain piping or
continuous tubing.

3.13 DRAINAGE GEONET SHOP DRAWINGS

The Contractor shaft provide shop drawings of the genet layout plan and details for
Engineer's review and approval prior to genet procurement and installation.
Provide sequence of layout. Detail all panel joining and anchorage. Follow
manufacturer's instructions and recommendations as best as possible.

Provide cut sheetsand/or product performance data on genet material.

3.14 CONCRETE MIX DESIGN

Provide concrete design mixes in accordance with ACI 318-83 for each mix utilized.
Include supplier name, admixtures and quantity, maximum aggregate size and
percentages used, cementitious content, air content, and compressive strength in
accordance with ASTM C39. The mix design shall be approved by the Owner's
Engineer prior to placement of concrete.

Notify the Engineer, in writing, of the manufacturers and specific brand names of all
admixtures to be used. Admixtures will conform to their respective ASTM criteria for
acceptance.

The Contractor shall provide for information to the Engineer, a copy of the batch
ticket providing the information identified in ASTM C685 for all concrete used for
permanent work.

3.15 HDPE LINER SHOP DRAWINGS, CERTIFICATIONS, AND REPORTS

Submit a summary of the manufacturer's experience with the manufacture of 60 and
80-mil HDPE lining material and lining systems. As a minimum, the manufacturer
shall have 2 years of continuous experience with in excess of 5 million square feet of
similar HDPE liner manufactured.

The Contractor shall provide manufacturer's Shop Drawings of the synthetic liner
layout plan and details for the Engineer's review and approval prior to liner
procurement. Detail all jointing, liner system and liner anchorage. Shop Drawings
shall include details for the HDPE liner boot/pipe penetration assembly. Show
bands, welds, laps, concrete pad dimensions, and other accessories related to the
assembly.

Submit a summary of the Lining Subcontractor's experience with the placement of
60 or 80-mil HDPE. As a minimum, the Lining Subcontractor shall have 2 years of
continuous installation experience with in excess of 1 million square feet of HDPE
liner installed.

The Lining Subcontractor's approved construction layout drawings shall specify all
components and details required to meet these specifications. The responsibility of
the Owner, Contractor, and the Lining Subcontractor shall be clearly defined.

Provide manufacturer testing results with the following frequency:

Density - two per resin bath number

2. Tensile Properties - one per 1000 feet of manufactured sheet
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SECTlON 01300 - SUBMITTALS

Carbon Black - two per resin batch number thickness
manufactured sheet

Q one per 1000 feet of

Volatile Loss - Certification by resin supplier with each resin batch

Submit test results to the Engineer for approval prior to delivery of the HDPE
membrane to the job site. Alternate testing methods may be used with prior
approval by the Owner's Engineer.

Submit to the Engineer a peel strength value and the test procedure used to
determine the peel strength 30 days before delivering liner to the site. This value will
be used to evaluate field seam quality.

The liner Subcontractor shall submit written certification to the General Contractor
that the foundation on which the liner membrane is to be installed is acceptable and
in accordance with verification and inspection provisions in Section 02776. Install no
liner until a copy of this certification is furnished to and accepted by the Engineer.

Submit to the Engineer copies of daily field notes, quality control test results, panel
installations and layout, and repair logs.

Submit testing and QC report on shop fabricated systems such as pipe boots.
Describe in detail the method of testing conducted in the shop and ail results and
repairs if needed.

**END OF SECTION**

\
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SECTION 01400

QUALITY CONTROL

PART 1 - GENERAL

RELATED WORK SPECIFIED ELSEWHERE1.1

Division 1 - General Requirements

Division 2 - Site work

1 .2

C. Division 3 - Concrete

QUALITY CONTROL

Quality control (QC) refers to the sampling, testing and measuring of all materials
used at the job site and the verification checking of the Drawings and Specifications
by the Contractor to ensure that the Work conforms to the requirements of the
Specif ication and Drawings. QC testing will comply with all pertinent codes,
regulations and standards referenced within the Contract Documents.

Unless specifically authorized in writing, no construction will be started until the
Contractor's QC plan is approved.

The Contractor will establish and continuously provide a quality control system to
perform suff icient inspection and tests of all items of work, including that of
subcontractors, to ensure conformance to applicable specifications and drawings
with respect to the materials, workmanship, construction, f inish, functional
performance, and identification. This control will be established for all construction,
except where the Technical Provisions of the contract provide for specific control
inspections, tests or other means Io be performed by the Engineer. The Contractor's
control system will specifically include the surveillance and tests required in the
Technical Provisions of the Contract specifications.

The Contractor's quality, control system is the means by which he assures himself
that his construction complies with the requirements of the .Contract plans and
specifications. The controls will be adequate to cover all construction operations and
should be keyed to, the proposed construction sequence.

The Contractor's job supervisory staff may be used for quality control, supplemented
as necessary by additional personnel for surveillance, special technicians, or testing
facilities to provide capability for the controls required by the Technical Provisions of
the specifications. Prior approval is required for facilities, equipment, and personnel
used by the Contractor in performing the specified tests.

1.3 SUBMITTALS

Submit to the Engineer for approval within five (5) calendar days after the receipt of
the Notice to proceed a Quality Control Plan which will include the procedures,
instructions, and reports to be used. This document will include as a minimum:

The QC organization (organizational chart
responsible individuals and their organization).

specifically identifying

Number and qualifications of personnel to be used for this purpose.
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SECTION 01400 _ QUALITY CONTROL

Authority and responsibilities of QC personnel.

Methods of QC including that for his subcontractor's work.

Specifically identif ied test methods and frequency of testing for each
material and/or component of construction. identify the testing standard and
provide a blank copy of the report format.

Detail the proposed method of documenting QC operation, inspection, and
testing.

A copy of a letter of direction to the Contractor's representative responsible
for QC, outlining his duties, authority and responsibilities, and signed by a
responsible officer of the firm.

All quality control inspections and tests will be recorded and documented on forms
approved by the Engineer including but not limited to the specific items required in
the Specifications. A quality control report to include a description of project
activities, QC tests and records of corrective action taken, will be furnished to the
Engineer as a daily report.

If recurring deficiencies in an item or items indicate that the quality control system is
not adequate, such corrective actions will be taken as directed by the Engineer.

In the event the Contractor fails to satisfactorily perform any required inspections
and tests, to submit timely, complete, and factual reports and test data, or otherwise
comply with the QC provisions, the Engineer may provide these services from
another source and all costs for providing these services will be deducted from
payments due the Contractor.

1 .4 NOTICES

Additional inspection and tests required due to defective work or ill-timed notices
may be initiated by Engineer and will be at Contractor's expense.

1 . 5 PROJECT COOPERATION

Provide representatives of the Owner and Engineer access to the Work at all times
and at all locations where work is in progress.

Allow the Engineer, Owner, or their representatives access and time to conduct
Quality Assurance (QA) sampling or testing. Frequencies, time, and locations of QA
inspections or testing will follow the Quality Control requirements in general, but will
ultimately be at the Field Engineer's discretion. Quality Assurance Sampling or
testing may include concrete placement, compaction of soils, GCL installation,
Drainage Net installation, and HDPE liner installation. Allowing the Engineer to
perform QA inspections and testing does not preclude the Contractor from ensuring
quality control. The Contractor possesses complete responsibility to the quality of
work.

1 .6 TESTING FREQUENCY

Sampling and testing frequencies will be as assigned in the pertinent section of
these Specifications.

"END OF sEcTion**
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SECTION 02050

GENERAL DEMOLITION

PART 1 - GENERAL

1.1 RELATED SECTIONS

A. Section 01010 Summary of Work

B. Section 02110 Site Clearing and Grubbing

c . Section 02200 Earthwork

SUBMITTALS

NOT USED.

1.2

PART 2 - PRODUCTS

NOT USED.

PART 3 - EXECUTION

3.1 PREPARATION

A. The Contractor shall perform a complete survey of all areas designated for
underground work. If any underground lines or conduit are detected, the area will be
clearly marked to identify the underground line or conduit.

All required excavation and/or drilling shall be then performed to prevent damage to
any of the identified lines or conduit.

The Contractor shall incur all repair costs to make good all damage resulting from an
incomplete underground line survey or for any misinterpretations of supplied
information.

Coordinate with Owner to identify known subsurface structures and/or utilities at the
site prior to demolition work.

Coordinate all demolition with Owner and Engineer prior to beginning work. Obtain
full agreement between project representatives prior to demolition of facilities,
utilities, or structures.

Coordinate with Owner regarding corridors and thoroughfares to be kept clear and
open.

3.2 EXECUTION

A.

DISPOSAL

Demolishlremove existing concrete irrigation channels within the limits of the work.

3.3
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IT PROJECT #147100

A. Dispose of materials in accordance with Section 01010 at an authorized offsite

02050-1

c.

B.

F.

D.

E.

l H II lll\l\\



SECTION 02050 _ GENERAL DEMOLITION

landfill.

Clarification of disposal sites and debris spoil stockpiles may be made during rebid
and pre-construction conferences.

**END OF SECTION"
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SECTION 02110

SITE CLEARING AND GRUBBING

PART 1 - GENERAL

1.1 RELATED SECTIONS

A. Section 01010 Summary of Work

B. Section 02050 General Demolition

c . Section 02200 Earthwork

1.2 SUBMITTALS

NOT USED

1.3 SEQUENCING AND SCHEDULING

A. Grub construction clearing areas and other areas as required by Engineer.

B. Fill surface depressions left by grubbing with fill material as directed by Engineer.

PART 2 - PRODUCT

NOT USED.

PART 3 .. EXECUTION

3.1 GENERAL

A. Preserve in place natural vegetation that are so designated and marked in the field
by the Engineer and Owner.

Protect the environmental resources outside the limits of permanent structures
during the construction period. Do not remove, cut, deface, injure, or destroy such
resources or property including trees, shrubs, vines, grasses, vegetated soil cover
and land forms.

Protect private property outside Work area from construction activities. Prior to
construction, mark the areas within Work area that do not require Work to be
performed under this Contract. Restrict access to these areas. Stake and flag
isolated areas within the Work area which are to be saved and protected.

Protect monuments and markers before Work commences. If construction
operations are to be conducted during darkness, the markers shall be illuminated so
as to be visible in the dark. Communicate to personnel the purpose of marking and
protection of necessary objects.
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SECTION 02110-SITE CLEARING AND GRUBBING

3.2 CLEARING

A. Clear areas to be occupied by Work. Keep clearing to the minimum amount
possible. Clearing shall be limited to 5 feet outside the work area unless directed by
the Engineer.

Do not clear beyond property limits, or areas marked on the drawings. Clearing of
land for temporary work pads or roads shall require approval from the Engineer or
Owner.

3.3 GRUBBING

Grub construction clearing areas and other areas as required by Engineer.

Fill surface depressions left by grubbing with fill material as directed by Engineer.

3.4 TOPSOIL

Strip the topsoil to a depth of at least 6 inches within the limits of the required
excavation and store in designated stockpile areas.

If organic topsoil is present deeper than 6 inches, extend stripping as directed by
Engineer.

Place topsoil in stockpiles that are separate and protected from other excess soil
stockpiles. Coordinate the location of topsoil stockpiles with Engineer prior to
stripping of the topsoil. Stockpiled topsails shall be utilized to reclaim designated
areas and areas that are disturbed during construction. Protect stockpiles to avoid
erosion and loss of material.

3.5 DEMOLITION AND DISPOSAL

Dispose of debris resulting from clearing, grubbing and demolition operations in
accordance with applicable laws and regulations, in locations identified on the
drawings, and as approved by the Engineer. Contractor shall be responsible for,
obtain, and pay for necessary permits. Submit permits to the Engineer.

Burning of cleared debris shall not be permitted. Vegetation disposal shall be the
responsibility of Contractor. Concrete and other construction materials shall be
removed and disposed of as required by Contractor.

Clarification of disposal sites for clear and grubbing spoils will be made during rebid
and pre-construction conferences.

3.6 SCHEDULE

A. Schedule construction clearing, grubbing and the stockpiling of vegetated soil cover
before excavation or construction .

Coordinate any and all clear and grubbing activities on county or Bureau of Land
Management (BLM) land with the Owner and applicable agencies.

**END OF sEcTion**
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SECTION 02140

TEMPORARY DIVERSION AND CONTROL OF WATER

PART 1 - GENERAL

1.1

Section 02200 - Earthwork

RELATED WORK SPECIFIED ELSEWHERE

A.

B. Section 02776 - Liner

Section 03300 - Concrete

1 .2 SCOPE OF WORK

A. Provide for the temporary diversion and control of surface and ground water at the
project areas. The flows will include water originating upstream of the proposed
evaporation pond as well as from adjacent stream.

Provide for the dewatering of all work sites immediately prior to and during
construction. Maintain the ground-water level below the surface of the bottom of
excavations throughout the period of construction as required to perform the Work.
Maintain all work areas free from water and sediment.

All collected water shall be routed downstream away from the construction activities,
to the existing wash located at the north end of  the proposed evaporation
impoundment.

Contractor's diversion and control plan shall comply with the Owner's requirements
for containment and control of site water.

1.3 QUALITY CONTROL

Streamflow records are relevant for flows occurring at the project site. Annual rainfall
data from local or state Climatology offices or applicable United States Geological
Surveys may be useful in evaluating the potential time of year and magnitude of
rainfall and runoff.

The Contractor is responsible for the dewatering of the project area. Control the rate
and effect of dewatering in such a manner as to avoid all objectionable settlement
and subsidence of the site and adjacent permanent structures as determined by the
Engineer and to assure the integrity of the finished work.

Where critical structures or facilities exist immediately adjacent to areas of proposed
dewatering, establish reference points and observe at frequent intervals to detect
any settlement that may develop. Conduct the dewatering operation in a manner
that will protect adjacent structures and facilities. Cost of repairing all damage that
will protect adjacent structures and facilities will be the sole responsibility of the
Contractor.

Protect all ongoing and completed work including GCL, liner, drainage net, HDPE
piping, foundation earthwork, concrete, and anchor trenches from erosion,
infiltration, damage, and compromised subgrades from operating and storm water
sows.

1 .4 SUBMITTALS
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SECTION 02140 ._ TEMPORARY DIVERSION AND CONTROL OF WATER

Submit a dewatering, diversion and control of water plan in accordance with Section
01300 Submittals.

PART 2 - PRODUCTS

2.1 EQUIPMENT

Before operations begin, sufficient equipment shall be available on-site to assure
that the operation and adequacy of the diversion, control and/or dewatering system
can be continuously maintained. The contractor will be responsible for providing
temporary power supply.

PART 3 - EXECUTION

3.1 METHODS

Perform all permanent construction in areas free from water. During and after
periods of rain, intermittent showers may be expected. The Contractor is solely
responsible for the protection of Work against damage or delay from waterfiow. At all
locations where construction work is at a lower elevation than the elevation of the
natural stream or ground water at the time of doing the Work, suitable water control
measures will be constructed to allow diligent performance of the Work.

Construct temporary ponds, trenches, ditches, channels, diversion dikes,
cofferdams, and any other dewatering and water control structure prior to work.

Furnish, install, maintain, and operate all necessary pumping and other equipment
for removal of water from the various parts of the Work and for maintaining the dam
foundation and other parts of the Work free from water as required for constructing
each part of the Work.

Select methods of dewatering that do not destroy or weaken the strength of the in-
situ material under or alongside the excavation.

Perform diversion control and dewatering before execution of all Work.

Dispose of water in a manner that does not cause injury to public or private property
and is consistent with Regulatory and Owner's requirements.

"END OF SECTION"
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SECTION 02200

EARTHWORK

PART 1 - GENERAL

RELATED WORK SPECIFIED ELSEWHERE1.1

Section 02140 - Diversion and Control of Water

Section 02714

Section 02779

- Drainage and Collection Piping System

- Geosynthetic Clay Liner (GCL)

Section 02250 - Low Permeability Soil Lines

1 .2 GENERAL REQUIREMENTS

This section describes general requirements for all types of earthwork and is
applicable to all required earthwork. Earthwork includes but is not limited to
excavation, subgrade and foundation preparation, drain systems, LCRS collection
sumps, fill placement to include: low permeability soil liner, bedding, drain sand,
structural fill, and select 1911, and the appropriate disposal of all unsuitable materials.
Fill includes fill and backfill operations.

The Contractor is solely responsible for the safety of all temporary cuts and fills.
Slope lines indicated on the Drawings for temporary cuts do not represent the actual
slope to which the excavation must be made to safely perform the Work.

Excavate permanent cuts to the slope lines indicated.

Excavation will be performed in a manner, which will not impair the finished surface
or subgrade. Excavation or overcut made outside the lines indicated on the
Drawings or staked in the field will be refilled with materials approved by the
Engineer, at the expense of the Contractor, except where such overcut is directed or
specified by the Engineer.

Use equipment, tools, and machines to perform the work covered by this section as
approved by the Engineer. Maintain in satisfactory working condition at all times all
equipment, tool and machines. Excavating and/or equipment used in the areas from
which fill and borrow materials are obtained will be capable of producing the
necessary blending required to consistently meet the specif ied gradation
requirements. Compaction equipment will be suitable for consistently producing
uniform soil densities.

F. The limits of excavations are as indicated on the Drawings, except that limits may be
increased or decreased by the Engineer if, in the opinion of the Engineer, the
location and frequency of Quality Assurance Density Tests will be at the Engineer's
discretion in the field.

Determine material gradation in accordance with ASTM C136-76. Gradation tests
will be well distributed and average one test for each 1000 cubic yards or portion
thereof of fill material placed by material type,

1.3 QUALITY CONTROL TESTS

A. Laboratory Moisture Content and Maximum Dry Density: Moisture-Density
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SECTION 02200 . EARTHWORK

Relationship Standard ASTM 698.

In-place Density Determination: Sandstone Method ASTM D1556 or Nuclear Method
ATM D2922.

Sieve and screen analysis for fine and coarse aggregate: ASTM C136-76.

Classification of Soils: ASTM D2487.

Regularly inspect and verify all fill placement and operations to ensure conformance
to the procedures and standards specified. Establish moisture-density relations in
the Laboratory for applicable materials as part of the Contractor's Quality Control
Program. Perform field density tests in sufficient number and in such locations to
document that the specified density is provided. Report moisture-density relations
and field densities on approved forms to the Engineer. Provide one copy of density
data, less dry weight determinations, on the day each test iS taken and provide the
completed test reports with the Contractor Quality Control Report on the work day
following the test.

Laboratory Control.

Perform moisture-density (when applicable to the material),
mechanical analysis and classification for each class of fill material.
Do not compact any fill in the work until approval of test results by
the Engineer.

Use fresh fill materials for each test.
testing.

Do not reuse materials for

Field Control.

Determine field in-place density in accordance with ASTM D1556 or
D2922. The density tests will be conducted on compacted material
processed as a unit, and in each work area. Locate density tests to
provide results as to the uniformity of fill compaction. The location
and frequency of Quality Assurance Density Tests will be at the
Engineer's discretion in the field.

b . Determine material gradation in accordance with ASTM C136-76
Gradation tests will be well-distributed and average one test for
each 1000 cubic yards or portion thereof of fill material placed by
material type.

t .4 QUALITY ASSURANCE TESTS

Laboratory and field testing will be performed by the Engineer in accordance with
the methods listed in Article 1.03 of this Section.

Field Quality Assurance testing will be performed by the Engineer following the
frequency and distribution specifications described in Article 1.03 of this Section, or
at the Engineer's discretion. Frequencies, distribution, and locations of assurance
testing will be determined in the field .

1.5 SUBMITTALS

A. Submit work area plan designating the various activities on-site, such as stockpile
layout, materials storage, fuel, oil and gas facilities, waste disposal, etc., and the
areas to be utilized. Submit for approval by the Engineer, project traffic control plan
showing location of all haul roads and site service roads.
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Sieve Designation Percent Passing

2 " 100

1/2" 50-100

#200 0-40

SECTION 02200 . EARTHWORK

Submit an acceptable plan for preventing the generation of dust due to operations in
construction and materials processing areas, along haul routes, in equipment
parking areas, and in waste areas located on the site. This plan may consist of water
sprinkling or'an equivalent service.

Submit Contractor Quality Control Report and other testing report forms supporting
the testing requirements specified for review and approval by the Engineer.

Furnish samples from material available on-site or from the Contractor's source or
supplier, as requested by the Engineer for Quality Assurance testing.

1.6 EXCAVATION SAFETY

A. Comply with the occupational, safety, and health requirements of the State of
Arizona.

Provide necessary materials and shore and brace temporary excavations to prevent
slope failure and adjacent surface settlement, to provide safety, and to protect public
and private property from damage during construction.

Perform waste operations within the areas designated and in such a manner as to
maintain a safe working condition for personnel and equipment.

1.7 DRAWING CALLOUTS

All permanent work cut and fill slopes are called out on the Drawings using a ratio of
horizontal distance to vertical distance (e,g, 2:1 ).

PART 2 - PRODUCTS

2.1 GENERAL FILL

General f il l material shall be free of vegetable matter and other deleterious
substances. General Fill materials shall be homogeneously blended.

2.2 STRUCTURAL FILL

The Contractor shall provide structural fill that is durable, well graded, and obtained
from designated borrow areas or required excavation or a location or supplier
approved by the Engineer. Fines within structural fill material will have a Plasticity
index equal to or less than 15 as determined by ASTM D481 8. Structural fill shall
conform to the following gradation.

2.3 LOW PERMEABILITY BEDDING MATERIAL

A. The Contractor shall provide bedding materials that are durable sands and gravels,
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Sieve Designation Percent Passing

3/8" 100

#200 0-40

SECT!ON 02200 . EARTHWORK

free of organic or deleterious materials and obtained from a designated borrow area.
Bedding material shall be well graded within the following limits:

2.4 OVERLINER MATERIAL

The Contractor shall provide overlier material that free or organic or deleterious
overlier materials shall have a grain size distribution within the following limits:

In-place material that is unsuitable as sub-grade shall be designated as such by the
Engineer and removed, to a depth of 12 inches, or as directed and suitable backfill
placed where required.

After trimming and shaping and removal of any materials determined to be
unsuitable, the surface area shall be scarified to a depth of 12 inches, moisture -
conditioned, and compacted to the specified density.

Scarified and placed materials and the exposed surfaces of excavation (where
applicable) shall be compacted to a dry density of not less than 90 percent of the
maximum dry density as determined by ASTM DB98. Moisture content shall be
uniform throughout a compacted lift and shall be within the limits of +I- 2 percent of
the optimum moisture content.

PART 3 - EXECUTION

3.1

In-place material that is unsuitable as subgrade shall be designated as such by the
Engineer and removed, to a depth of 12 inches, or as directed and suitable backfill
placed where required.

After trimming and shaping and removal of any materials determined to be
unsuitable, the surface area shall be scarified to a depth of 12 inches, moisture-
conditioned, and compacted to the specified density.

Scarified and placed materials and the exposed surfaces of excavation (where
applicable) shall be compacted to a dry density of not less than 90 percent of the
maximum dry density as determined by ASTM D698. Moisture content shall be
uniform throughout a compacted lift and shall be within the limits of +/- 2 percent of
the optimum moisture content.

3.2 GENERAL REQUIREMENTS FOR EXCAVATION
\

Notify the Engineers of any discrepancies between contractual requirements and
site conditions in writing upon discovery.

The Contractor assumes all responsibility for deductions and conclusions as to the
nature of  the materials to be excavated and the dif f iculties of  making and
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SECTION 02200 - EARTHWORK

m a i n t a i n i n g  t h e  r e q u i r e d  e x c a v a t i o n s .  T h e  E n g i n e e r  d o e s  n o t  r e p r e s e n t  t h a t
e x c a v a t i o n  c a n  b e  p e r f o r m e d  t o  o r  m a i n t a i n e d  a t  t h e  l i n e s  d e s c r i b e d  i n  t h e s e
s pec i f i c a t i ons .

T h e  s l o p e s ,  g r a d e s ,  o r  t h e  d i m e n s i o n s  o f  t h e  e x c a v a t i o n s  f r o m  t h o s e  s p e c i f i e d
h e r e i n  b y  t h e  E n gi n e e r  m a y  b e  v a r i e d  d u r i n g t h e  p r o gr e s s  o f  t h e  w o r k .

C o o r d i n a t e  i n  a  t i m e l y  m a n n e r  w i t h  t h e  E n g i n e e r ,  m a i n t a i n  a n d  l e a v e  o p e n  f i l l ,  a n d
s u b - g r a d e  a r e a s  u n t i l  t h e  m a t e r i a l s  p l a c e d  o r  t h e  s u b - g r a d e  i s  a p p r o v e d  b y  t h e
E n g i n e e r .  E x c a v a t e  a n d  r e c o n s t r u c t  a t  C o n t r a c t o r ' s  e x p e n s e  a n y  w o r k  c o v e r e d  u p
p r i o r  t o  app rov a l  by  t he  E ngi nee r .

Work in inclement weather at the Contractor's risk. Replace and rework any
materials that become unsuitable or unstable as the result of work during inclement
weather. No additional payment will be made for replacement and/or reworking of
materials due to construction activities during inclement weather.

P e r f o r m  e x c a v a t i o n  a n d  f i l l  o p e r a t i o n s  s u c h  t h a t  d r a i n a ge  i s  m a i n t a i n e d  a t  a l l  t i m e s .
N o  a d d i t i o n a l  p a y m e n t  w i l l  b e  m a d e  b e y o n d  C o n t r a c t  p r i c e  b i d  f o r  s i t e  d r a i n a ge  o r
d e w a t e r i n g  r e q u i r e m e n t s .

D e p o s i t  m a t e r i a l s  s u i t a b l e  f o r  r e u s e  i n  p r o t e c t e d ,  m a i n t a i n e d  p i l e s  t h a t  a r e  s e p a r a t e
f r o m  o t h e r  m a t e r i a l s  a n d  r e a d i l y  a v a i l a b l e .  U p o n  p r o j e c t  c o m p l e t i o n ,  r e s t o r e  a l l
m a t e r i a l  s t o rage  a reas  t o  t he i r  o r i g i na l  c ond i t i on .

A n y  a n d  a l l  e x c e s s  e x c a v a t i o n  f o r  t h e  c o n v e n i e n c e  o f  t h e  C o n t r a c t o r  o r  o v e r -
e x c a v a t i o n  p e r f o r m e d  b y  t h e  C o n t r a c t o r  f o r  a n y  p u r p o s e  o r  r e a s o n ,  e x c e p t  a s  m a y
b e  o r d e r e d  i n  w r i t i n g  b y  t h e  E n g i n e e r ,  w h e t h e r  o r  n o t  d u e  t o  t h e  f a u l t  o f  t h e
C o n t r a c t o r ,  i s  a t  t h e  e x p e n s e  o f  t h e  C o n t r a c t o r .  W h e r e  r e q u i r e d  t o  c o m p l e t e  t h e ,
W o r k ,  r e f i l l  a l l  s u c h  e x c e s s  e x c a v a t i o n  a n d  o v e r - e x c a v a t i o n  w i t h  m a t e r i a l s  f u r n i s h e d
a n d  p l a c e d  a t  t h e  e x p e n s e  o f  a n d  b y  t h e  Co n t r a c t o r .

E x c a v a t i o n  w i l l  c o n s i s t  o f  t h e  r e m o v a l  a n d  a p p r o p r i a t e  d i s p o s a l  o f  e v e r y  t y p e  o f
m a t e r i a l  e n c o u n t e r e d  t o  t h e  l i n e s ,  g r a d e s ,  a n d  e l e v a t i o n s  i n d i c a t e d .  T h e  m a t e r i a l  t o
b e  r e m o v e d  m a y  i n c l u d e  b u t  i s  n o t  l i m i t e d  t o  e a r t h ,  h a r d p a n ,  c a l i c l e ,  s i l t ,  c l a y ,  s a n d ,
gr a v e l , c o b b l e s , b o u l d e r s , c e m e n t e d a l l u v i u m , roc k , s l o p e w a s h t a l u s a n d
c o n s t r u c t i o n  d e b r i s .  S l o p e  l i n e s  i n d i c a t e d  o n  t h e  d r a w i n gs  f o r  t e m p o r a r y  c u t s  t o  n o t
n e c e s s a r i l y  r e p r e s e n t  t h e  a c t u a l  s l o p e  t o  w h i c h  t h e  e x c a v a t i o n  m u s t  b e  m a d e  t o
s a f e l y  p e r f o r m  t h e  w o r k .  A n y  e x c a v a t i o n  . o r  o v e r c u t  m a d e  o u t s i d e  t h e  n e a t  l i n e s
i n d i c a t e d  o n  t h e  d r a w i n g s  o r  s t a k e d  i n  t h e  f i e l d  s h a l l  b e  r e f i l l e d  w i t h  m a t e r i a l
a c c e p t a b l e  t o  t h e  E n g i n e e r  o r  c o n c r e t e  i n  a n y  a p p r o v e d  m a n n e r  b y  a n d  a t  t h e ~
e x p e n s e  o f  t h e  C o n t r a c t o r ,  e x c e p t  w h e r e  s u c h  o v e r c u t  i s  d i r e c t e d  o r  s p e c i f i e d  b y  t h e
E n g i n e e r ,  i n  w h i c h  c a s e  p a y m e n t  f o r  s u c h  o v e r c u t  a n d  f i l l  w i n  b e  m a d e  a t  t h e
app l i c ab l e  c on t rac t  un i t  p r i c es  f o r  t he  t y pe  o f  ex c av a t i on  and  f i l l  m ade .

Materials excavated from outside of the projection limits may be utilized for fill
activities for the proposed structure upon approval by the engineer or owner, all fill
materials regardless of their source will be placed in accordance with these
specifications, specifically the gradation and compaction criteria established by
material type.

3 . 3 I M P O U N D M E N T  F O U N D A T I O N  A N D  B E R M  E X C A V A T I O N

E x c a v a t e  t h e  i m p o u n d m e n t  f o u n d a t i o n  t o  t h e  c o n t o u r s  a n d  d i m e n s i o n s  i n d i c a t e d  o n
t h e  D r a w i n g s  o r  a s  d i r e c t e d  b y  t h e  E n g i n e e r .  F o u n d  t h e  b a s e  o f  t h e  i m p o u n d m e n t
o n  c o m p e t e n t  m a t e r i a l ,  r e m o v i n g m a t e r i a l s  c o n s i d e r e d  d e l e t e r i o u s  a s  d i r e c t e d  b y  t h e
E n g i n e e r .
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SECTION 02200 . EARTHWORK

Excavate the impoundment below the contours on the Drawings where directed by
the Engineer to expose competent foundation.

Limits of excavations for the various structures and parts of the Work are as
indicated on the Drawings but the right is reserved to increase or decrease the depth
or area extent of excavation if, in the opinion of the Engineer, the conditions
encountered warrant such modification. Except as otherwise directed, the Contractor
will make all excavations to the profiles and sections shown.

Deviations from the lines and grades shown on the Drawings or established by the
Engineer for excavation in rock shall be within tolerance limits of 6 inches.

Any projections inside the limits established will be removed. The neat line shown on
the Drawings is the line to which measurement for payment of excavation will be
made, and is considered to be the final excavation line indicated on the Drawings.
Any excavation beyond the neat line shown on the Drawings will be replaced with
concrete complying with applicable portions, of these specif ications without
additional cost to the Owner.

F. General and structural excavation methods shall be controlled to prevent damage to
rock and natural terrain outside the limits of excavation. Provide a final excavated
surface that is relatively uniform and free from abrupt steps and irregularities.

G. Excavate the slopes in the foundation area and berm excavation areas as shown on
the Drawings, except excavate overburden or soil slopes at 1:1 (horizontal: vertical)
or flatter as required for safety. Slopes may be modified as required by the Engineer.
The exploratory investigations of the foundation are not sufficiently complete to
disclose all seams, alluvium channels, defects, and other irregularities that may exist
in the foundation. The limits of excavation shown on the Drawings will therefore not
be interpreted as indicating that no defects or irregularities exist. The excavations at
all elevations will be so shaped as to produce a uniform and regular profile as is
practicable to obtain. All necessary precautions will be taken to preserve the
foundational materials below and beyond the lines of excavation in the soundest
possible conditions.

3.4 FOUNDATION AND BERM PREPARATION

Scale, remove and dispose of vertical and over-hanging ledges on the berms, within
the foundation area, below original grade and elsewhere, as directed by the
Engineer. Remove large overhangs and protrusions to a relatively uniform slope by
means approved by the Engineer. The required scaling will be indicated on the
ground surface with stakes, paint, or like means by the Engineer. Dispose of
material excavated in the designated areas. Perform all scaling required prior to the
placement of fill material.

B. Perform a f inal general cleanup of  the foundation surfaces underlying the
impoundment to remove any unsuitable materials prior to placement of embankment
material. Remove all standing water.

Upon completion of general clean up, the top one foot layer of foundation material
shall be compacted as specified in paragraph 3.04-D to not less than 95 percent
maximum dry density as determined by standard proctor (ASTM D698).

No material will be placed upon any part of the foundation until the foundation
treatment has been completed and such areas have been inspected and approved.

3.5 ANCHOR TRENCH EXCAVATION

A. Excavate the anchor trench in the top of the separation berms to approximately the
GILA BEND _ APPENDIX C _ WASTE WATER IMPOUNDMENT .. CONSTRUCTION SPECIFICATIONS 02200 . 6
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SECTION 02200 . EARTHWORK

lines and grades indicated on the drawings.

Final elevation, lines, and grades of anchor trench will be at the Engineer's
discretion upon one or more site visit evaluations.

Coordinate all planning, equipment, and methods for anchor trench excavation with
the Engineer. Consult the Geotechnical investigation report and actual f ield
observation prior to anchor trench excavation and plan activities with the Engineer.

The Contractor shall provide the Engineer and appropriate representatives the
opportunity to witness anchor trench excavation, and observe the trench at various
stages. Several days may be needed to complete a full evaluation. Comply with
provisions in Section 01300 Submittals for progress schedules.

3.6 GENERAL REQUIREMENTS FOR FILLS AND BACKFILLS

Obtain fill and backfill materials from the required excavation andlor borrow areas,
approved locations or suppliers free from sod, roots, brush, construction debris,
trash or other objectionable material.

B. Do not place fill materials against structural concrete until it has been in place a
minimum of 3 days or until the concrete has attained 1500 psi when tested in
accordance with the requirements of Division 3 - Concrete. All damage caused by
premature fill placement will be replaced or repaired to the satisfaction of the
Engineer and at the Contractor's expense.

Place compacted fill with suitable equipment in horizontal layers which, after
compaction, meet or exceed established requirements, or as directed by the
Engineer. Place material, containing rock in a manner to prevent the stones from
striking concrete and to prevent the formation of segregated rock nests and voids in
the fill.

Vibratory rollers for compacting fill material shall be equipped with a smooth or
sheep's foot steel compaction drum and shall be operated at a frequency of vibration
during compaction operations between 1100 and 1500 rpm. Vibratory rollers may be
either towed or self-propelled and shall have an unstrung drum weight that is a
minimum of 60 percent of the rollers' static weight. Towed rollers shall have at least
90 percent of their weight transmitted to the ground through the compaction drum
when the roller is standing in a level position hitched to the towing vehicle. Rollers
for compacting structural fill and drain rock material shall have a minimum static
weight of 20,000 pounds, a minimum dynamic force of 40,000 pounds when
operating at 1400 rpm, and an applied force not less than 9,000 pounds per foot of
compaction drum length. The level of amplitude and vibration frequency during
compaction will be maintained uniform throughout the embankment zone within
which it is operating. Rollers shall be operated at speeds not to exceed 2.5 miles per
hour. The equipment manufacturer shall furnish sufficient data, drawings, and.
computation for verification of the above specifications, and the character and
efficiency of this equipment shall be subject to the approval of the Engineer.

Rollers will not be permitted to operate within 2 feet of structure walls, well pipes, or
over buried structures until the compacted fill over the top of the structure walls or
over buried structures has reached a depth of 2 feet. Do not operate heavy
equipment over pipes and buried structures until at least 2 feet of fill material has
been placed and compacted over the top of the buried structure or as directed by
the Engineer. Operate compaction equipment so that structures are not damaged
nor overstressed during compaction operations. Use mechanical tampers for
compaction of f il l material adjacent to structures where rolling equipment is
impractical for use in compaction.

GILA BEND _ APPENDIX C _ WASTE WATER IMPOUNDMENT - CONSTRUCTION SPECIFICATIONS
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SECTION 02200 . EARTHWORK

3.7 STRUCTURAL FILL

Provide structural fill to the lines, grades and elevations as shown on the Drawing
and as directed by the Engineer.

Spread structural fill in approximate horizontal lifts with a 12-inch maximum loose lift
thickness and compact to not less than the maximum dry density given in the table
below, Moisture content shall be uniform throughout a compacted lift and shall be
within the limits of x 3 percent of the optimum moisture content structural fill shall be
compacted to not less than 95 percent maximum dry density as determined by
standard proctor per ASTM D698.

Structural backfill operations shall include excavation cuts or keys into the adjoining
slope for every compacted lift. Keyed excavation cuts may range from 1 to 3 feet
horizontally. Exceptions shall be at the Engineer's discretion.

3.8 FREE DRAINING GRAVEL

Free draining grave! shall be spread uniformly in approximate horizontal lifts with a
1-foot loose list thickness to the lines and grades indicated. Only low weight-bearing
equipment, (i.e.. small track dozers) shall be used to spread the gravel material to
preserve the integrity of the liner beneath, protecting it from undue stresses and
abrasions. Abrupt changes in direction by the equipment greater that 45' horizontally
shall be avoided while operating above the liner.

3.9 COMPACTED FILL ABOUT BURIED STRUCTURES

Compacted fill and backfill will be placed with suitable equipment in horizontal layers
in a maximum loose lift thickness of 12 inches in depth for vibratory rollers, 6 inches
in depth for tamping rollers, and 4 inches in depth when mechanical tampers are
used.

Material containing stones will be placed in a manner to prevent the stones from
striking buried structures and to prevent the formation of voids.

Material will have a uniform moisture content while being placed and compacted.
Material containing an excess of moisture will be manipulated with suitable
implements to facilitate maximum aeration and will be permitted to dry to the proper
consistency before being compacted.

Rollers will not be permitted to operate within 2 feet of structures or over buried
structures until the compacted fill over the top of the structures has reached a depth
of 2 feet. Compaction equipment will be so operated that structures are not
damaged nor overstressed during compaction operations. Mechanical tampers will
be used for compaction of fill material adjacent to structures where rolling equipment
is impractical for use in compaction.

Take all necessary precautions to protect the pipe from any damage, movement, or
shifting. Quality Control testing for density will be made as necessary to verify
conformance to the specified compaction criteria.

Labor shall conduct observation or spotting when necessary to protect buried
structures.

Hand operated equipment of manageable size shall be used to protect buried or
adjacent structures or material, such as HDPE lining or drain piping.

3.10 EXCAVATED MATERIAL AS BACKFILL
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SECTION 02200 - EARTHWORK

Provide back fill to the lines, grades and elevations as shown on the Drawings and
as directed by the Engineer.

Spread backfill material in approximate horizontal lifts with a 2-foot maximum loose
lift thickness and compact to not less than 95 percent maximum dry density (ASTM
D698). Moisture content shall be uniform throughout a compacted lift and shall be
close to optimum throughout,

3.11 PIPE AND CONDUIT BACKFILL

Pipe trenches shall be excavated with side allowance (within trench supports and
wales, if any) of 1 foot, and the sides of each trench from the bottom up shall be as
near vertical as possible for a height equal to at least the full diameter of the pipe
plus the specified depth of selected fill over the pipe,

The trimming and grading of the bottom of the trench shall be such that the barrel of
each length of pipe can be uniformly supported by the bedding for its full length, free
at the joints, and at the correct grades and levels. Except where the trench
excavation is in rock, hard objects and boulders that may adversely affect the
uniformity of the foundation shall be removed to a depth of 4" below the specified
trench bottom. Where the bottom of the trench has been loosened during
excavation, it shall be compacted at optimum moisture content to 95 percent of
Standard Proctor maximum dry density prior to pipe laying and bedding.

Backfilling of pipe trenches shall commence after the pipe has been laid and firmly
bedded in the specified bedding material and the selected fill placed and adequately
compacted at optimum moisture content below, around, and over the top of the pipe
to a height of one foot or as directed by the Engineer. The bedding and selected fill
shall besuitable fine-grained material as approved by the Engineer.

Unless the Contractor is authorized by the Engineer to use other material, material
for backfilling above the bedding and selected fill shalt be obtained from trench
excavations.

3.12 WORK PADS AND HAUL ROADS

A.

B.

Construct work pads and haul roads as approved by Engineer.

Alignments for haul roads and temporary access roads to and on the site will be
approved by the Engineer prior to construction. Temporary roads wil l  be
constructed such that they do not impair the foundation or berms of  the
impoundments, other work areas and/or the stability of existing slopes.

No separate payment will be made for site restoration, and all costs in connection to
the operations required will be included by the Contractor in the applicable Contract
price.

Provide a plan acceptable to the Engineer for preventing the generation of dust due
to operations in construction zones, along haul routes, in equipment parking areas,
and in waste areas. This plan may consist of water sprinkling or an equivalent
service.

E. Maintain haul roads and work pads in a manner to ensure dust control and truck
operator safety.

Coordinate haul routes and work pads with the Engineer and Owner during progress
meetings.

3.13 GENERAL GRADING
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SECTION 02200 - EARTHWORK

General grading shall be performed to achieve drainage diversion and collection in
the area indicated on the drawings and to the Engineer's approval.

General grading shall be performed to provide positive slope towards drainage
ditches, channels, road crossings, pipe inlets, and catchments and as indicated on
the drawings.

General grading shall be performed downstream of the aforementioned structures to
provide controlled drainage away from the outlet.

General grading shall be performed to provide positive slope away from new and
existing buildings, offices, plant structures, and roadways.

The Contractor shall coordinate establishing earthwork lines, grades, and slopes
with the Engineer.

General grading shall consist of minor excavation cuts, backfill ing, sloping,
contouring, and compaction.

Compaction of general graded areas shall consist of wheel-rolling method using
rubber tire earthmoving equipment with a gross vehicle operating weight of at least
50,000 pounds.

Incidental over excavation shall be backfilled with material that meets the structural
fill requirements and compacted accordingly.

General grading shall be adjusted, revised, expanded, or reduced as job conditions
become apparent and at the Engineer's discretion,

3.14 DRAINAGE CHANNELS, DITCHES, AND ROAD CROSSINGS

Excavate, cut, grade, contour, and compact as necessary for the construction of
drainage ditches, riprap-lined channels, unlined channels, pipes and culverts,
concrete road crossings, concrete interval erosion pads, and concrete catchments to
the approximate lines and grades shown on the drawings.

Excavation elevations and drainage and diversion inverts shall be determined in the
field to adapt to the existing stream or drainage flow line and job conditions. The
Contractor shall coordinate establishing earthwork lines, grades, and slopes with the
Engineer.

Compaction of  the sub-grade shall be
aforementioned unlined or riprap structures.

by wheel-rolled method for  the

Compaction of the sub-grade shall conform to the structural fill requirements in this
section for the aforementioned concrete structures. Scarification and compaction
may be necessary. Appropriate hand, walk-behind, or ride-on compaction equipment
shall be used under concrete work.

E. Incidental over excavation shall be backfilled with material that meets the structural
fill requirements and compacted accordingly.

Earthwork associated with these structures shall be adjusted, adapted, revised,
expanded, or reduced as job conditions become apparent and at the Engineer's
discretion.

3.15 WASTE MATERIALS

Dispose of foreign materials, buried rubble, and native material encountered during
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SECTION 02200 - EARTHWORK

foundation and borrow excavation unacceptable to the Engineer at an approved
waste area. No additional payment will be made for the disposal of waste materials
as specified regardless of material characteristics or quantity.

All foreign materials, construction debris, rubble and abandoned construction waste
will be disposed of at the waste disposal area.

At completion of the project, grade all borrow areas to maintain a natural-appearing
variable slope and grade to drain as approved by Engineer.

"END OF SECTION"
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sEcTion 02250

LOW PERMEABILITY SOIL LINER

PART 1 - GENERAL

1 .1 DESCRIPTION

A. This work shall consist of placing and compacting low permeability soil liner material
for the evaporation impoundments in accordance with these specifications and in
reasonably close conformity with the grades, thickness and typical section shown on
the plans or as directed by the Engineer.

1 .2

1.3

RELATED SECTIONS

A. Section 02222 - Excavation.

B. Section 02276 HDPE Liner

REFERENCES

A. AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

1. ASTM D 422 - Method for Particle Size Analysis of Soils

2. - Test Method for Density of Soil in Place by the Sand-ConeASTM D 1556
Method

ASTM D 1557 - Test Methods for Moisture-Density Relations of Soils and
Soil Aggregate Mixture using 10-Ib (4.54-kg) Rammer and 18-inch (457-mm)
Drop

ASTM D 2487
Purposes.

Test Method for Classification of Soils for Engineering

ASTM D 2922 - Test Method for Density of Soil and Soil-Aggregate in Place
by Nuclear Methods (shallow depth)

ASTM D 4318
Index of Soils

Test Method for Liquid Limit, Plastic Limit, and Plasticity

1 .4

ASTM D 4643 - Test Method for In-Place Moisture by Microwave Oven

ENVIRONMENTAL PROTECTION AGENCY

1. EPA9100 - EPA Laboratory Triaxial Permeability

DESIGN REQUIREMENTS

A. Process, place and compact soil materials suitable as a component for a composite
liner for an evaporation impoundment system.

1.5 PERFORMANCE REQUIREMENTS

Low permeability soil liner shall have a field permeability of less than l x 10 3 cm/s
determined by large scale in-situ testing using sealed double ring infiltrometer
testing apparatus.
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Parameter Test Method Minimum Testing Frequency

Percent Compaction (Note 1) ASTM D 2922 1 per acre (Note 2)

Compaction Curve ASTM D 1557 1 per 5 acres

Preparation of Previously Compacted Lift Observation Full Coverage

Parameter Test Method Minimum Testing Frequency

Percent Fines ASTM D 1140 1 per 5.000 yds

Liquid & Plastic Limits ASTM D 4318 1 per 5.000 yds

Water Content ASTM D 4643 1 per 5.000 yds

Construction Oversight Observation Full-Time

SECTION 02250 _ LOW PERMEABILITY SOIL LINER

Materials to be used as liner shall be placed as a test pad to determine suitability of
field compaction equipment,
relationship which satisfies the hydraulic conductivity requirement as noted above.
This range shall be used to determine the liner construction methods and test
criteria.

and the range of  the moisture content/density

c .

D.

E.

Testing frequency of subgrade shall be as shown Table 02250-1 .

Testing frequency for borrow material shall be as shown in Table 02250-2.

Testing frequency of low permeability soil liner after construction shall be as shown
in Table 02250-3.

1.6 SUBMITTALS

A. Submit certification for all performance requirement under provisions of Section
01300, to Engineer for review and acceptance.

TABLE 02250-1

TESTS AND CBSERVATIONS

ON SUB-GRADE PREPARATION

1 Percent compaction is defined as the dry density of the compacted soil divided by the maximum
dry density measured in the laboratory with a specified method of compaction. The test methods
listed are for measurement of the dry density of the compacted soil.

In addition, at least one test should be performed each day the construction personnel prepare
sub-grade by compaction.

TABLE 02250-2

MATERIALS ACCEPTANCE TESTING FOR

Low PERMEABILITY SOIL LINER MATERIAL

2.
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Parameter Test Method Minimum Testing Frequency

Water Content (Note 1) ASTM D 3017 1/acre/Iift and at least 1 Per 1000 yds

Density ASTM D 2922 1/acre/lift and at least 1 per 1000 yd°

Construction Oversight Observation Full-Time

SECTION 02250 _ LOW PERMEABILITY SOIL L1NER

TABLE 02250-3

CONSTRUCTION TESTING FOR LOW PERMEABILITY SOIL LINER

Every tenth sample tested with ASTM D3017 should be tested by ASTM D4643 as well.

PART 2 - PRODUCTS

2.1 SOIL MATERIALS

Low Permeability Soil Liner

Fine-grained soils obtained by selective excavation, maximum particle size
of 1 inch, minimum fines content (percent passing U.S. No. 200 sieve) of 25
percent, classified as SC, ML, CL, CH or MH, minimum liquid limit of 35:
minimum plasticity index of 10.

Test Pad: Soil liner materials shall be the same as those materials used in
the test pad.

3.1

PART 3 - EXECUTION

INSPECTION

Verify clay liner material is coming from an approved borrow source and meets the
minimum criteria as above,

Check the depth and slope of  the excavation for conformance with design
documents.

Check the location and grades to the collection sumps, ensuring that water will
drain.

Ensure that the clay material is placed evenly and uniformly, and that it is relatively
homogeneous.

Observe the loose lift thickness over the liner area to be compacted. Ensure that
the thickness is in conformance with the specifications and the test pad results.

Closely observe the clod size, ensure that clods are broken down to the correct size.

Monitor the moisture content to ensure that it is kept within the limits specified.
Recondition clay materials if moisture content is not within the limits specified .

Maintain the clay moisture content to avoid desiccation.

Scarify and recompact any areas of shrinkage cracks in the clay liner.

1 .
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SECTION 02250 _ LOW PERMEABILITY SOIL LINER

J.

K.

Maintain a uniform comparative effort across the entire site.

Verify that the moisture content-density/permeability relationship is consistent.
Placement of the clay liner shall be in conformance with the results of the test pad.

Verify that the specified testing procedure and frequency of tests are carried out.
The Engineer may require additional resting if irregularities develop. The contractor
will correct these irregularities in a manner approved by the Engineer.

Ensure that the surface of each successive lift is properly scarified so that proper
bonding and specified permeability is achieved at each lift interface.

3.2 PREPARATION

Clear and grub borrow areas and test pad area as described in Section 02110.

Handle and process the clay from the borrow area or process plant.

Remove rocks, debris, vegetation and other detrimental material from the materials
to be used for the liner as directed by the Engineer during construction.

Moisture condition and scarify, or rotor ix clay materials to provide a uniform
moisture content. If the moisture content in the stockpile area is higher than
permissible limits, disc and allow to air dry before placing.

3.3 PLACEMENT AND COMPACTION

Place clay liner on prepared and approved rough surface subgrade.

Spread to provide a loose lift thickness as determined by the test pad.

Remove oversize material\ greater than 1 inch as directed by the Engineer during
construction.

Breakdown clods greater than 3 inch size.

Each lift shall be moisture conditioned by carefully utilizing spray nozzles or
equivalent and scarifying to provide uniform moisture conditioning.

Following moisture conditioning, each lift shall be compacted as determined from the
results of the test pad.

G. Rework and recompact lifts which the test results indicate non-compliance with the
test pad data.

Use hand-held mechanical compactors or tampers on difficult or tight areas which
are inaccessible or impractical to large compacting equipment.

Scarify each lift before placing a subsequent lift if necessary or as directed by the
Engineer.

Compact the side wall day liners continuous with the bottom. Do not compact the
side wall liners in horizontal lifts unless the lift is a minimum of 10 feet wide.

3.4 TEST PAD

Construct a test pad with a minimum size of 30 feet x 75 feet x 2 feet thick in an area
designated by the Engineer. A new test pad shall be constructed for each new
material or if the type of construction equipment significantly changes as determined
by the Engineer.
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SECTION 02250 _ LOW PERMEABILITY SOIL LINER

Construction of the test pad is to be completed and approved by the Engineer in
advance of placement of the liner.

Materials and compaction equipment is to be similar to those materials and
compaction equipment proposed for the construction of the liner.

Place and compact processed clay from the borrow source. Establish the field
criteria for the moisture content-density/permeability relationship required to achieve
the specified permeability.

Determine the number of compaction equipment passes required to achieve the
specified permeability.

Access the ability of the equipment and method of operation required to break up
large clods of in-compacted soil.

Conduct at least two field and two laboratory permeability tests. Compare the results
and establish a relationship between field and laboratory permeability.

If alternate types of equipment are proposed, evaluate the compaction equipment
type, size, number of passes and compatibility with soil type, Document and
compare the field and laboratory permeability.

If the soil types from the borrow source vary substantially, construct a new test pad
for each soil type or mixture. Additional testing will be at the contractor's expense.

Submit all documentation for Engineer's approval in accordance with Section 01300.

3.5 PROTECTION

Protect the low permeability soil liner from desiccation. Use of either a water truck or
an irrigation system.

3.6 SMOOTH ROLL

After the test pad is approved by the Engineer and survey verification has been
performed, smooth roll at the required final liner elevation. Check for tightness,
smoothness and that the liner is graded as specified. Ponding of water on the liner
will be cause for rejection by the Engineer.

"END OF sEcTion**

\
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SECTION 02714

DRAINAGE COLLECTION AND CONVEYANCE PIPING

PART 1 - GENERAL

1.1 RELATED SECTIONS

Section 02200 - Earthwork

Section 02776 - Liner

Section 02777 - Drainage Net

Section 02779 - Geosynthetic Clay Liner (GCL)

1 .2 SCOPE

HDPE piping of varying diameter and wall thickness is included for conveyance of
solution and/or stormwater collected and conveyed by the LCRS and impoundment
drain pipe systems. HDPE shall be installed, buried, or routed on the ground surface
in accordance with these specifications and to the locations, lines, and grades
indicated on the drawings. Field verif ication and measurement to f it shall be
conducted prior to installation.

HDPE pipe of the size and dimensions indicated on the drawings to be fabricated for
the inspection sump structure of the under drain system located downstream
collection sump Fabrication and installation shall conform to details on the drawing
and approved shop drawings. Field verification and measurement to fit shall be
conducted prior to installation.

Perforated drain pipe is included for the collection and conveyance of solution and/or
stormwater for the under drain LCRS system beneath the lined evaporation
impoundment as part of this project. Perforated pipe shall be installed and buried in
accordance with the specifications and to the locations, lines, and grades indicated
on the drawings. Field verification and measurement to fit shall be conducted prior to
installation.

1 .3 REFERENCES

HDPE Conveyance Pipe: ASTM designations D-543, D-1248, D-3350, D-2447, D-
3035, F-714, D-3261, D-1693, D-2837 and F-412.

Perforated Drain Pipe: ASTM designations D-405, D-543, D-618, D-883, D-1248, D-
2122, D-2412, and F-412.

1 .4 SUBMITTALS

Submit shop drawings, product and performance data,
certifications under provisions of Section 01300.

and manufacturer's

1.5 PROJECT RED-LINE FIELD DRAWINGS

Record location of pipe runs, connections, cleanouts and principle invert elevations.

1.6 FIELD MEASUREMENTS
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Nominal Size Pressure Rating SDR

6-inches 100 PSI 17

12-inches 100 PSI 17

18-inches 100 PSI 17

Nominal Size Perforation Flow
Capacity

Pipe Stiffness @
5% Deflection

Elongation

6-inches 24 gal/min/ft* 24 PSI 10% max.

SECTION 02714 _ DRAINAGE AND COLLECTION PIPING

verify that field measurements, lines, grades and elevations are as indicated on the
drawings.

Make minor adjustments in the field for pipe routing and installed lengths.

notify the Engineer of discrepancies between the drawing elevations, lines, and
grades and actual field conditions. Field adjustments, with respect to elevations,
lines, and grades shall be approved by the Engineer.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

HDPE Conveyance Pipe Materials

Phillips Drisco Pipe, Inc.: Series 1000 (PE 3408), Type III, Class C

Plexco, Amsted Industries: PE 3408, Type Ill, Class C.

Or equivalent

submit product data for approval under provisions of Section 01300.

1

2.2 PIPE MATERIALS

HDPE Conveyance Piping shall consist of the following properties:

Perforated drain/collection piping shall be a Class C material and meet or exceed
the following properties:

'Three (3) inches of head

2.3 FILTER AGGREGATE AND BEDDING

Filter Aggregate or drain rock shall be placed to the lines and grades indicated on
the drawings in such a manner as to not damage the collection pipe in any way.

Bedding materials shall be placed to the lines and grades indicated on the drawings
and compaction shall be moderate and deliberate as to protect the collection pipe at
all times.

Free draining gravel and bedding materials shall meet the gradation requirements of
Section 02200.
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SECTION 02714 _ DRAINAGE AND COLLECTION PIPING

2.4 ACCESSORIES

solid couplings, tees, and other fittings shall be used of the same material type and
manufacturer approved adhesives.

Fittings and adapters to join dissimilar material types shall conform to the
manufacturers recommendations and procedures of both types. Special accessories
or fabrication of fittings shall require submittals for Engineer approval.

Drainage nets shall be installed as shown on the drawings and field adjusted with
the Engineer's Approval.

Flarlged fittings with the used of steel bolts shall be approved by the Engineer.
Buried flanged fittings may be prohibited or may require stainless steel bolts or
asphaltic mastic coatings be applied to protect from erosion. Field judgment will be
applied at the Engineer's discretion.

PART 3 - EXECUTION

3.1 EXAMINATION

Verify that trench cut is ready to receive work and excavations, dimensions, and
elevations are as indicated on Drawings.

Verify that pipe materials have been shipped, unloaded, and stored properly and
absent of cracks, crimps, holes, tears, splits, or other damage rendering all or part of
the material unusable.

3.2 PREPARATIONS

Hand trim excavations to required elevations. Correct over excavation
compacted soil in accordance with Section 02200 Earthwork.

with

Remove large stones or other hard matter, which could damage drainage piping or
impede consistent backfilling or compaction .

Trench floors shall be free from standing water, mud, and saturated soil. In the event
these conditions exist, dewatering of the trench, mucking out saturated material, or
postponement of pipe installation are available options for the Contractor. Placing
excess dry material on top of wet or saturated material is unacceptable.

D. Over excavations within the trench shall be f il led with suitable material and
compacted in accordance with Section 02200 Earthwork.

E. Survey all pipe routing, lines, and grades for conformance to the specifications and
drawings. Verify proper grade and slope. Field adjustments shall be approved by the
Engineer.

3.3 PERFORATED PIPE INSTALLATION

Install and join pipe and pipe fittings in accordance with pipe manufacturer's
instructions.

GILA BEND ... APPENDIX C _ WASTE WATER !IMPOUNDMENT _ CONSTRUCTION SPECIFICATIONS
IT PROJECT #147100

A.

c.

A.

A.

B.

B.

B. Place drainage and collection piping on prepared subgrade, drain rock, or bedding

02714- 3

A.

c.

D.

B.



SECTION 02714 _ DRAINAGE AND COLLECTION PIPING

as indicated on the drawings.

Lay pipe to slope gradients noted on Drawings with maximum variation from true
slope of 1/4 inch in 10 feet.

Place perforated pipe with perforations facing down. Mechanically join or adhere
pipe ends.

Install aggregate at sides over joint and top of pipe. Provide top cover compacted
thickness of 12 inches or as indicated on the drawings.

Place filter fabric over leveled top surface of aggregate cover prior to subsequent
backfilling operations.

Place aggregate in maximum 6 inch lifts, consolidating each lift.

Refer to Section 02200 for compaction requirements. Do not displace or damage
pipe when compacting.

3.4 HDPE PIPE INSTALLATION

Install and join pipe and pipe fittings in accordance with pipe manufacturer's
instructions.

Place drainage or conveyance piping on prepared subgrade or bedding as indicated
on the drawings.

Lay pipe to slope gradients noted on Drawings with maximum variation from true
slope of 3/4 inch in 10 feet.

Dragging the fuse welded HDPE pipe into place may be an economical method of
installation, provided the pipe isn't damaged from sharp rocks or excessive abrasion
created by pulling the pipe great distances. Minimize dragging where possible.

All fusion welding of HDPE pipe butt and sidewall joints shall conform to the
manufacturer's instructions and recommendations. Qualified operator(s) of the
appropriate fusion equipment shall have a. minimum of one (1) year of pipe fusing
experience and be knowledgeable of the specialized equipment and visual quality
control procedures for field joining pipe,

HDPE pipe shall not be handled or installed to cause any bend greater than 30
times the pipe diameter without recommended fittings or angled field joints. Kinking
of the pipe during fabrication or installation will not be allowed.

Before fusion welding, make allowances and incorporate into QC procedures for the
climate and the elevation at this site.

Compact backfill of HDPE pipe trench or over excavation in accordance with Section
02200.

Where pipe daylights, provide sufficient extension beyond earth slope to place riprap
protection.

3.5 HDPE PIPE INSPECTIGN SUMP STRUCTURE INSTALLATION

Place concrete bottom ballast to the general dimensions shown on the drawings to
prevent potential floating of the structure. Concrete materials and installation shall
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SECTIOn 02714 - DRAINAGE AND COLLECTION PIPING

be in accordance with Section 03300.

Deploy and imbed HDPE pipe sump structure into the fresh concrete a minimum of
one (1) foot. Implement concrete vibration to ensure complete encapsulation of the
pipe.

Install the HDPE pipe sump structure to vertical plumb in all directions and to the
approximate elevation shown on the drawings.

Orient the inlet/outlet fittings with respect to the corresponding pipe routes.

Allow the concrete to cure a minimum of three (3) days before beginning backfill.

Compact backfill for the inspection sump structure over excavation in accordance
with Section 02200.

3.6 FIELD QUALITY CONTROL

Field inspection shall be performed under provisions of Section 01400.

Request inspection by the engineer prior to and immediately after placing aggregate
cover over pipe.

Perform a pressure test the HDPE piping in accordance with the manufacturer's
instructions and the appropriate SDR performance data prior to backfill.

Provide the Engineer and Owner the opportunity to witness any and all pressure
tests conducted on the piping.

3.7 PROTECTION

Protect finished installation under provisions of Section 01400.

Protect pipe and aggregate cover from damage or displacement until backfilling
operation begins.

3.8 COORDINATION

Coordinate installation of perforated collection pipe and conveyance drain pipe with
related activities such as: trenching, liner installation, genet installation, and drain
rock backfilling. Coordination activities shall consider the provisions within Sections
02200, 02776 and 02777.

Coordinate installation, inspections, and testing with associated activities and the
Engineer.

"END OF sEcTion**

\.
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SECTION 02776

HDPE LINER

PART 1 - GENERAL

1.1 RELATED WORK SPECIFIC ELSEWHERE

Section 02200 - Earthwork

Section 02250 - Low Permeability SoiI Liner

Section 02777 - Drainage Geo ret

Section 02779 - Geosynthetic Clay Liner (GCL)

Section 03300 - Cast-In-Place Concrete

1 .2 GENERAL DEFINITIONS

Field Seam - Seam welded during liner installation.

Factory Seam - Seam made during factory fabrication of the sheeting. Factory
seams shall have tensile strength properties equal to or greater than the parent
material. Bidders shall submit a sample of a factory seam with their bids.

Fish Mouth - Term used to describe the appearance of a bulge or gap along the
weld line of a liner seam. The gap is formed when the welded length of one liner
panel exceeds that of the adjoining panel, the excess material forms the fish mouth
following seam welding.

Panel - A single factory~fabricated section of the liner membrane.

The liner is constructed of High-Density Polyethylene (HDPE).

t.3 SUBMITTALS

Submit shop drawings for the HDPE liner system installation in accordance with
Section 01300 Submittals and this section.

Submit liner manufacturer and installer qualifications, product performance data,
certification of acceptance for the liner foundation, and QC and daily install reports in
accordance with Section 01300 Submittals and this section.

Submit a summon of the Lining Contractor's experience with the placement of 60
and 80 mil High Density Polyethylene (HDPE). As a minimum, Lining Contractor will
haven years of continuous installation experience with in excess of I million square
feet of HDPE liner installed.

The Lining Contractor's approved construction layout drawings will specify all
components and details required to meet these specifications. The responsibility of
the Owner's Contractor, and the Lining Contractor will be clearly defined .

Provide manufacturer testing results with the following frequency:

1. Density - Two per resin batch number
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SECTION 02776 _ HDPE LINER

Tensile Properties - One per 1000 feet of manufactured sheet

Carbon Black - Two per resin batch number thickness
manufactured sheet

one per 1000 feet of

Volatile Loss - Certification by resin supplier with each resin batch

Submit test results to the Engineer for approval prior to delivery of the HDPE
membrane to the job site. Alternate testing methods may be used with prior
approval by the Engineer.

Submit to the Engineer a peel strength value and the test procedure used to
determine the peel strength 30 days before delivering liner to the site, This value will
be used to evaluate field seam quality.

PART 2 - PRODUCTS

2 . 1 ACCEPTABLE MANUFACTURERS

Gundle Lining Systems, Inc., 1340 East Richey Road, Houston, Texas, 77073.

National Seal. Company, 600 Nordi 1st Bank Drive, Palatine, Illinois, 60067.

Poly-America, Inc. 2000 West Marshall Drive, Grand Prairie, Texas, 75051 .

Serrot Corporation, 5401 Argosy Drive, Huntington Beach, California, 92649.

Field Lining Systems, Inc. 6970 N. W. Grand Aye, Glendale, Arizona 85301 .

Similar products may be substituted subject to approval by the Engineer.

2 . 2 MATERIALS

Provide a 60 and 80-mil-thick HDPE membrane that meets or exceeds the physical
properties identified in Table A.

Closed-cell neoprene wil l  have a minimum tensile strength of  1,200 psi in
conformance with ASTM D412 and D2240.

Silicon sealant will conform to Federal Specifications TT-5230a.

The Contractor will submit for review and approval samples of the liner materials, to
include liner, neoprene, mastic and silicon seal.

E. Materials shall meet or exceed the following requirements:
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Property Test Method 40-Mil
Value

B0-mil
Value

Gauge (nominal) 40 60

Thickness, mils minimum ASTM Dl593
Para. 8.13 40 60

Density (g/cc minimum) ASTM D792
Method A

0.935-
0.95

0.935
0.95

Minimal Tensile Properties (each direction) ASTM D 638
1. Tensile Strength at yield (lbs/in, width) 90 140
2. Tensile Strength at Break (lbs/in, width) 160 240
3. Elongation at Yield (percent) 13 13
4. Elongation at Break (percent) 700 700

Tear Resistance (lbs minimum) ASTM D1004
Die C 30 45

Low Temperature. °F ASTM D 1204
212°F. 15 min. -40 -40

Dimensional Stability
(each direction, percent change maximum)

ASTM D1204
212°F. Iain. +2 +2

Resistance to Soil Burial
(percent change maximum of original value)

ASTM D3083
(as modified by NSF)

-

1. Tensile Strength Yield +10 +10
2. Tensile Strength at Break +10 110
3. Elongation at Yield

% change maximum of original value) +10 i  10
4. Elongation at Break

(% change maximum of original value) £10 +10

5. Modulus of Elasticity (psi x 105) 1.1

Environmental Stress Crack (minimum, hrs.) ASTM D1693
(as modified by NSF) 1500 1500

Bonded Seam or Shear Strength
(factory seam breaking factor, pp width)

ASTM D3083
(as modified by NSF) 85 126

Peel Adhesion (lb./in. minimum) ASTM D413
(as modified by NSF) 48 70

Dead Load Room Temperature 73°F. 50% Bonded
Seam Load NSF method Pass Pass
Elevated Temperature 158"F. 25% Bonded Seam
Load NSF method Pass Pass
Resistance to Soil Burial Peel Adhesion Bonded
Seam Strength (percent chance maximum in
original value)

ASTM D3083
(as modified by NSF) -20 -20

FTB Film Team Bond

SECTION 02776 _ HDPE LINER

Table A

Material Properties High Density Polyethylene (HDPE)

Unsupported (U)

2.3 EQUIPMENT

Use only welding material  of  a type recommended and suppl ied by the
manufacturer, delivered to the site in the original sealed containers, each with an
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SECTION 02776 _ HDPE LINER

1 Prior to installation of the upper liner, the Lining Subcontractor shall inspect
and verify the geosynthetic clay liner (GGL) is installed in accordance with
the specifications and is ready to receive overlying materials. Verify GCL is
secure and free from objects or protrusions that potentially could puncture
the upper liner.

3 . 3 INSTALLATION

The Lining Subcontractor shall be responsible for inspection of the sheet rolls at the
job Site. Should rolls show damage from transit, they will be so identified by the
Lining Subcontractor and set aside.

During unrolling of the lining material, the Lining Subcontractor shall carry out visual
inspection of the sheet surface. Any faulty areas shall be marked and repaired by
the Lining Subcontractor in a manner approved by the Engineer. The Engineer will
make periodic, independent inspection of the liner, and any additional faulty areas
discovered shall be repaired.

The Lining Subcontractor shall lay out and overlap individual panels of liner material
prior to welding with a minimum 4 to 6 inch overlap, using manufacturer's trained
technicians. Extreme care shall be taken by the installer in the preparation of the
areas to be welded. Clean and prepare the area to be welded according to
installation procedures provided by the material manufacturer and subject to
approval by the Engineer.

Install textured HDPE liner on slopes greater than 3:1 and as shown on the
drawings. Textured liner shall be installed with the textured surface face up, The
locations of the textured surface is generally where the genet material is to be
placed to prevent slipping.

Fusion seam/weld to be performed by using a steel wedge heated to a temperature
between 600F and 8SOF and pressing it onto the overlapped zone of the two liners
to be joined. Extrudate (fillet) seams to be formed by extruding a ribbon of molten
polymer over the edge of, or in between, the two surfaces to be joined.

All f ield seams shall be fusion seams unless otherwise directed by drawings,
specifications, or the Engineer.

Tightly bond all welds on completion of the work. Replace or repair with an
additional piece of HDPE membrane any panel area showing injury due to excessive
scuffing, puncture, or distress from any cause.

Allow no "fish mouths" within the seam area. Where "fish mouths" occur, cut and
overlap the material and apply an overlap-extrusion weld.

Welding of liner material on which visible moisture is present will not be permitted

Lift the liner material into place, dragging the material across the prepared surface or
other surface likely to scratch or scuff the liner material will not be permitted.

Allow no horizontal seams along face of dam except as approved by the Engineer.

Install liner anchorage as required in the Drawings.

Install windsock component of liner system as required in the Drawings.
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SECTION 02776 - HDPE LINER

Coordinate liner installation activities with genet, and geosynthetic clay, liner
installation activities.

Place concrete pads at each pipe penetration/boot assembly. Coordinate concrete
formwork and placement between liner Subcontractor and General Contractor as
necessary.

Install a minimum of two stainless steel bands at each pipe boot. Perform extrusion
welding to adhere the HDPE liner boot to the HDPE pipe. Place a HDPE cover panel
over the stainless steel bands and weld each end by the extrusion method.

The Liner Subcontractor shall coordinate materials and sequencing for all temporary
and permanent anchorage of the liner with the General Contractor and install
permanent anchorage in accordance with Section 02200 Earthwork.

3.4 FIELD SEAM TESTING/QUALITY CONTROL

The Contractor or Liner Subcontractor shall perform all testing and quality control
procedures in accordance with section 01400 and consistent with approved quality
control plans.

The Liner Subcontractor will employ destructive and on-site non-destructive testing
on all welds to ensure watertight homogeneous seams. All field welds will have
seam strengths as shown in Item D.

The Lining Subcontractor's quality control technician will inspect each seam. Mark
and repair in accordance with approved procedures any area showing a defect. The
Liner Subcontractor will indicate on the field installation drawings the locations, types
and correction for defects.

Each day, prior to liner welding, produce a test weld 3 feet in length with each
welding machine. Perform test welding under the conditions that will exist for liner
welding. Mark each test weld with date, ambient temperature, welding machine
number, and seamer's name. Cut samples of the test welds I inch in width and
perform peel and shear testing.

The specimen passes when:

The break is Film Tearing Bond (FTB).

The break is ductile (elongating until failure).

The strength of break is:

• 70 percent (wedge welder) or 60 percent (extrusion welder) of sheet
minimum strength for peel test.

• 90 percent of sheet minimum yield strength for shear test.

A break of the weld sheet interface is considered a non-FTB (failure) while a break
through the weld is considered FTB if the break is ductile.

The Lining Subcontractor shall remove random weld samples from the installed
welded sheeting for destructive shear and peel, tests at locations designated by the
Engineer. Test a minimum of three samples per day or approximately one per 500
feet of weld, whichever is more to determine seam 'tensile properties and peel
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SECTION 02776 .. HDPE LINER

strength. Frequency and location of samples shall be coordinated with the Engineer
whereupon duplicate samples for quality assurance will be collected.

The Lining Subcontractor shall vacuum test the entire length of each extrusion weld
seam with a minimum vacuum pressure of 8 psi, or an Engineer-approved
equivalent testing procedure.

The Lining Contractor shall mark, log and identify each type of repair to be made as
a discrepant area.

The Engineer retains the right to reject any field made seam for cause. Cause shall
be defined to include poor workmanship, defective welds or insufficient overlap. Any
field seam rejected for such causes will be repaired or replaced to the satisfaction of
the Engineer at no additional expense to the Owner.

Perform QC testing in the field on all pipe boot assemblies. Perform spark or air
tests for each component of each boot as required.

3.5 WARRANTY AND GUARANTEE

Obtain from the manufacturer a written guarantee for a time period of at least 10
years after installation during which the liner materials under this project shall be
free from defects. Such written guarantee shall provide for the total and complete
repair or replacement of the defect or defective area of lining materials upon written
notification and demonstration by the Owner of the specific non-conformance of the
lining material with the project Specifications. Such defects or non-conformance
shall be repaired or replaced at no cost to the Owner within 30 days of notification or
as approved by the Owner.

Obtain from the installer/Subcontractor a written guarantee for a time period of at
least 2 years after installation during which the workmanship using liner materials
under this project shall be free from defects. Such written guarantee shall provide for
the total and complete repair or replacement of the defect or defective area of
installation, field repair, field testing, or other work using lining materials upon written
notification and demonstration by the Owner of the specific non-conformance of the
lining material installation with the project Specifications. Such defects or non-
conformance shall be repaired or replaced at no cost to the Owner within 30 days of
notification or as approved by the Owner.

"END OF SECTION"

\
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SECTION 02777

DRAINAGE NET

PART 1 - GENERAL

1.1 RELATED WORK SPECIFIED ELSEWHERE

Section 02776 - HDPE Liner

1.2 STANDARD SPECIFICATIONS

Conform to current ASTM Reference Standards D-1238, D1248, D1505, D-1603, D-
1682, D-1777, D-4533, D-4716.

1.3

U.S. Army Corps of Engineers Guide Specification.

SUBMITTALS FOR APPROVAL

Submit product data under provisions of Section 01300.

Submit samples under provisions of Section 01300.

Submit design data under provisions of Section 01300.

Submit test reports under provisions of Section 01400,

Submit manufacturer's certificate under provisions of Section 01400 that products
meet or exceed specified requirements.

The Contractor will provide manufacturer's Shop Drawing of the drainage genet
layout plan and details for the Engineers review and approval prior to drainage
genet procurement. Submit four (4) sets of full sized, complete shop and illustration
drawings. Detail all jointing and anchorage.

1 .4 QUALIFICATIONS

Manufacturer: Company specializing in the manufacture of products specified in this
Section with minimum three years documented experience.

Installer: Company specializing in applying the work of this Section with minimum
three years documented experience.

1.5 DELIVERY, STORAGE, AND HANDLING

A production certificate stating that each drainage genet conforms to the material
properties published by the suppliers shall be provided with each shipment.

\

Drainage genet shall be protected from ultraviolet light exposure precipitation or
other inundation, dirt, puncture, cutting, or other damaging or deleterious conditions.

Drainage genet rolls shall be shipped and stored in relatively opaque and water
tight wrappings.

The drainage genet may be cut to the appropriate width using a knife or suitable
instruments.
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Fabric Property Value

Density 0.940 g/cm

Thickness 0.25 in

Melt Flow Index 0.5 g/I0 min

Tensile Strength MD. 510 Ibslft

Tensile Strength T.D. 350 Ibslft

Tear Resistance M.D. 11 lbs

Hydraulic Conductivity (@ i = I and vertical stress) 2 x 10-3 @ 2,500 psi

SECTION 02777 _ DRAINAGE NEt

1 .6 WARRANTY

Provide 5-year warranty.

Warranty: Include coverage for ultraviolet (Uv) resistance to sunlight for 3 years.

PART 2 - PRODUCTS

2.1 ACCEPTABLE MANUFACTURERS

TENAX: Product Geo ret CE-I Series.

National Seal Company: Product - Poly-net (PN)

Similar products may be substituted, subject to approval by the Engineer.

2.2 MATERIALS

Drainage genet used for the impoundment between two layers of liners shall have
the following minimum properties:

PART 3 - EXECUTION

3.1 EXAMINATION

Verify that underlying surfaces are ready to receive work.

Verify field measurements are as shown on drawings.

Verify that required utilities are available, in proper locations, and ready for use.

Beginning of drainage genet installation means Installer accepts existing surface
conditions and underlying liner work.

3.2 INSTALLATION

Clean lined surfaces of dust and loose material.

Install in accordance with manufacturer's instructions.
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SECTION 02777 - DRAINAGE NET

cause gaps between panels greater than 3/8-inch.

Overlap of genet causing severe undulations greater than 1/2 inch in the liner will
be unacceptable.

Contractor is responsible for anchoring exposed genet to protect against wind
damage until upper liner placement.

Temporary and permanent anchoring or joining supplies shall be a material-type or
placed in such a manner as to not puncture or potentially puncture either the lower
or upper liner panels.

Materials and procedures shall be implemented to protect the lower HDPE liner
during installation of the genet,

3.3 REPAIRS

Holes or tears shall be repaired with a drainage genet patch and carefully cut to fit.

3.4 PROTECTION

Protect finished installation under provisions of Section 01400.

Do not permit vehicle or equipment traffic on drainage genet.

"END OF SECTION"
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SECTION 02779

GEOSYNTHETIC CLAY LINER

PART 1 - GENERAL

1.1 RELATED WORK SPECIFIED ELSEWHERE

Section 02200 - Earthwork

Section 02776 Liner

1.2 REFERENCES

The publications l isted below form a part of  this specif ication to the extent
referenced. The publications are referred to in the Text by basic designation only.
Use the latest revision date available unless otherwise indicated.

American Society for Testing Materials (ASTM),

ASTM E496 - Test Method for Plate Water Absorption of Cohesive Soils.

ASTM D4643 (modified) Test Method for Determination of Water Content of
Soil.

ASTM D5084 - Test Method for Measurement of Hydraulic Conductivity of
Saturated Porous Materials Using a Flexible Wall Permeameter (modified).

ASTM D35.01 .8 1.07 - Test Method for Determining the Coefficient of Soil
and Geosynthetic or Geosynthetic and Geosynthetic Friction by the Direct
Shear Method.

ASTM D3776 - Test Method for Mass Per Unit Area of Textiles.

ASTM D4632
Geotextiles.

Test Method for Grab Breaking Load and Elongation of

ASTM D3786 - Test Method for the Mullen Burst Strength of Textiles.

U.S. Pharmacopeia National Formulas XVII, page 1210

USP-NF-XVH, Test Method for the Free Swell of Bentonite Clay.

Geosynthetics Research Institute, Drexel University

GRl-GcL-1, Test Method for the Confined Swell of Geosynthetic Clay
Liners.

1.3 SUBMITTALS

The contractor shall provide manufacturer's Shop Drawings, product performance
data, manufacturer quality control certificates, and samples of the geosynthetic clay
liner layout plan and details for the Engineer's review and approval in accordance
with the provisions of Section 01300.

1 .4 DELIVERY, STORAGE, AND HANDLING
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Property Test method Minimum values
Sodium bentonite content X-ray Fraction 100%
Free swell USG-NF-XVII 20 ml (MARv)
Fluid loss API 13 A/B 12 M1
Moisture content ASTM D4643 15%
Thickness ASTM D1777 .15 in

Bentonite content @ 20% moisture Weigh 12' x roll width 80 psi
Permeability

a) 2 psi effective stress

b) 30 psi effective stress

ASTMD5084

ASTMD5084

5x 10.9
cm/s (Max. ARV)
<5x10-10 (typical)

Property Test Method Value Units
Weight ASTM 03776 3.0 ozzy
Grab Tensile ASTM 04632 90 lb.
Mullen Burst ASTM D3786 150 psi

SECTION 02779 _ GEOSYNTHETlC CLAY LINER

Packing and Shipping

GCL shall be supplied in rolls wrapped individually in relatively impermeable
and opaque protective covers.

GCL rolls shall be marked or tagged with the manufacturer's name, product
identification, roll number, roI dimension, and roll weight.

Storage and Protection

1 The Contractor will provide on-slte storage area for GCL rolls from time of
delivery until installed.

After Contractor mobilization, store and protect geotextile from dirt, water,
ultraviolet exposure, and other sources of damage.

Preserve integrity and readability of GCL roll labels.

PART 2 - PRODUCTS

2 . 1 DESCRIPTION

The active ingredient of the GCL shall be natural sodium bentonite. The bentonite
shall be encapsulated between two polypropylene textiles.

The geosynthetic clay liner (GCL) specif ied on the drawings shall be sodium
bentonite with synthetic reinforcing layers.

The minimum bentonite material properties shall be as follows:

The minimum geo-textile backing properties shall be as follows:
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Property Test Method Value Units
Bentonite Content @ 20%
Moisture Content

Weigh 12" x Roll
Width

1_0 lbs/sq.ft.

Confined Swell GRI-GCL-1 250 %
Permeability under 5 psi
effective confining pressure

ASTM D5084 5x 10-9 cm/sec

Overlap Seam Permeability
under 5 psi effective confining
pressure

ASTM D5084 5X10.9 cm/sec

Hydrated Internal
Shear Resistance*

ASTM
D35.01 .181 .07
(Draft)

10 degrees

Hydrated Internal
Shear Resistance **

ASTM
D35.01 .181 .07
(Draft)

500 psi

SECTION 02779 _ GEOSYNTHETIC CLAY LINER

For side slopes steeper than 7H:IV the GCL shall be lock-stitched with high strength
polypropylene thread to provide internal shear strength reinforcing. The internal
shear reinforcing mechanism shall resist failure due to thread pull-out over long-term
creep situations.

The textiles shall be sufficiently porous to allow bentonite flow-through such that the
permeability of the overlap seams is equal to or less than the permeability of the
body of the GCL sheet without the addition of paste bentonite.

The final GCL product shall have the following properties:

*For side slopes less than or equal to 7H:1V
"For side slopes steeper than 7H:1V

The bentonite shall be continuously adhered to both geo-textiles to ensure that the
bentonite will not be displaced during handling, transportation, storage, and
installation, including cutting, patching and fitting around penetrations.

The bentonite sealing compound, granules, or powder used to seal around
penetrations and make repairs shall be made of the same natural sodium bentonite
as the GCL and shall be as recommended by the GCL manufacturer.

Provide GCL product performance data showing resistance to hydrostatic head
greater than 30 feet, resistance to water migration through overlaps, and resistance
to water migration under the membrane.

2.2 ACCEPTABLE MANUFACTURERS

James Clem Corporation, 234 Gordon Road, Fairmont, GA 30139 - Claymax

2.3

Or equal.

EXPERIENCE

\
The manufacturer of the GCL shall have a minimum of 4 years of continuous
experience in the manufacture of similar GCL products. The manufacturer must
demonstrate, by submitting a list of previous projects, a minimum of 10 million
square feet of manufacturing experience of similar GCL products.

The installer of Subcontractor for GCL shall have a minimum of one (1) year of
experience installing GCL or similar products. The installer of Subcontractor for GCL
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SECTION 02779 _ GEOSYNTHETIC CLAY LQNER

shall demonstrate by submitting a list of previous projects, a minimum of one (1)
million square feet of GCL.

2.4 MATERIAL WARRANTY

The manufacturer shall provide a five (5) year warranty to the Owner against
manufacturing defects. The warranty shall include defective product found to be not
in compliance with the requirements of this section. The warranty shall include the
supply of the replacement GCL material. The warranty shall not include the cost of
re-installation, defects or failures due to improper installation.

2.5 WORKMANSHIP

The installation Subcontractor shall prov ide a one (1) year warranty for the
workmanship of the GCL installation in accordance with the requirements of these
contract documents and the manufacturer's instructions and recommendations. The
warranty shal l  include repair of  damaged or improperly instal led GCL, or
replacement of material found to be out of compliance with the specifications.

PART 3 - EXECUTION

3.1 EXAMINATION

The Contractor shall inspect all GCL received on-site for damage or defect prior to
installation. Notify the Engineer of any such damage, defect, and wetted or saturated
material before installation.

3.2

The engineer will collect samples of GCL to be installed for conformance testing.

SUBGRADE PREPARATION

The subgrade shall be prepared in a mariner consistent and in accordance with the
requirements in Section 02200.

The subgrade shall be properly compacted so as not to settle and cause excessive
strains in the GCL or other geosynthetic liner materials.

Ensure that rutting or raveling is not caused by installation equipment.

Ensure a surface free of debris, roots, or angular stones larger than 1/2-inch.

3.3 INSTALLATION

GCL Deployment shall, at a minimum, comply with the following:

Handle GCL in a manner to ensure it is not damaged during installation.

\

On slopes, anchor the GCL securely and deploy it down the slope in a
controlled manner.

4
Weight the GCL with sandbags or equivalent in the presence of wind.

Cut the GCL with a hook blade, scissors, or other approved device. Protect
adjacent materials from potential damage due to cutting of GCL.
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SECTION 02779 _ GEOSYNTHETIC CLAY LINER

Prevent damage to underlying layers during placement of GCL.

During GCL deployment, do not entrap in or beneath GCL, stones, trash, or
moisture that could damage GCL.

Visually examine entire GCL surface. Ensure no potentially harmful foreign
objects, such as needles, are present.

Do not place GCL in the rain or at times of impending rain.

Do not place GCL in areas of ponded water.

10. Replace GCL that is hydrated before placement of overlying geomembrane
or approved soil cover.

11. In general, only deploy GCL that can be covered during that day by
geomembrane or approved soil cover.

12. For needle-punched GCLs, add granular or powder bentonite to the
overlapped areas at rate of 1/4 lb. per lineal foot.

13. Face the non-woven or secondary woven carrier geotextile against the soil
or geotextile filter fabric.

14.

15.

Face the woven carrier geotextile against geomembrane.

On the side slopes, run GCL to the bottom of the slope as indicated.

Overlaps:

On slopes, overlap GCL to the manufacturer's match line.

In general, no horizontal seams are allowed on side slopes.

For needle-punched GCLs, apply granular or powder
overlapped area at a rate required by the manufacturer.

bentonite to

At sumps, overlap GCLs at least 1 foot.

At bottom of collection sumps. unroll an extra layer of GCL On top of
previously installed GCL. Avoid placing seams on top of underlying seams.

Overlap GCL onto low-permeability soil at least 5 feet.

Defects and Repairs:

Repair all flaws or damaged areas by placing a patch of the same materials
extending at least 1 foot beyond the flaw or damaged area.

For needle-punched GCLs, add granular or powder bentonite to the
overlapped edges of the patch at a rate of 1/4 lb. per lineal foot.

Interface with other products: Ensure the following when deploying overlying
materials:

GCL and underlying materials are not damaged.
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SECTION 02779 _ GEOSYNTHETIC CLAY LlNER

Minimal slippage of GCL on underlying layers occurs.

No excess tensile stresses occur in GCL.

If necessary, approved adhesive can be used to keep overlap seams and
patches in place during placement of overlying materials.

"END OF SECTION"
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SECTION 03200

CONCRETE REINFORCEMENT

PART 1 - GENERAL

1.1 RELATED WORK SPECIFIED ELSEWHERE

Section 03300 - Cast-in-Place Concrete

1 .2 STANDARD SPECIFICATIONS

Conform to current ASTM Reference Standards A615, A617, A185, and A497, to
ACT 315 "Manual for Standard Practice for Detailing Reinforced Concrete
Structures," and to ACI 318 "Building Code Requirements For Reinforced Concrete."

1.3 SUBMITTALS FOR APPROVAL

Prepare and submit to the Engineer reinforcement detailed shop drawings for all
structures, including bar-placement drawings, bar-bending diagrams, and bar lists in
accordance with Section 01300.

PART 2 - PRODUCTS

2.1 REINFORCING BARS

Reinforcing bars shall be deformed bars conforming to ASTM A6 15, grade 60,
including supplementary requirements, or ASTM AS 17, grade 60.

Welded wire fabric or reinforcing mesh shall be 2.9 gauge wire with mesh openings
of six (6) inches square.

PART 3 - EXECUTlON

3.1 GENERAL

Ensure that the reinforcement conforms to the requirements as shown on the
Drawings and on approved Shop Drawings.

Locate splices where required for construction. The location of splices may be
altered, subject to approval by the Engineer. Tension welds or mechanical
connections may be used in place of splices and shall conform to the requirements
of ACI 318. Splice synthetic reinforcement in accordance with manufacturers
recommendations.

Splicing bars at additional locations, other than those shown on the Drawings, for
the convenience of the Contractor are acceptable subject to written approval by the
Engineer.

Before reinforcement is embedded in concrete, clean the surfaces of the bars, fabric
and the surfaces of any supports of flaky rust, loose mill scale, dirt, grease, or other
foreign substances that, in the opinion of the Engineer, are objectionable. Heavy
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SECTION 03200 _ CONCRETE REINFORCEMENT

flaky rust that can be removed by firm rubbing with burlap, or equivalent treatment,
is considered objectionable.

Accurately place reinforcement to meet the following tolerances:

The amount of concrete-covering reinforcement in structures shall not
deviate from that specified by more than 1/4 inch if the specified cover is 3
inches or less.

The spacing of reinforcing shall not deviate more than 1/2 inch from the
required spacing.

Secure reinforcement in position so that it will not be displaced during the placing of
the concrete. Exercise special care to prevent any disturbance of the reinforcement
in concrete that has already been placed. Do not field bend or straighten bars to the
extent of permanent set, except as approved by the Engineer or as shown on the
Drawings. Bars bent without approval shall be replaced, at the Contractor's
expense, with approved bars that conform to the Drawings. Do not tack-weld
reinforcing bars except at locations shown on the Drawings or where approved by
the Engineer. All welding of reinforcing steel shall be performed by qualified welders
and welding procedures. Use concrete, metal, or other approved material for chairs,
hangers, spacers, and other supports for reinforcement. Do not allow portions of
such supports to be exposed on concrete surfaces. Unless otherwise shown on the
Drawings, allow at least 1 inch between reinforcement and any anchor bolts, form
ties, or other embedded metalwork.

Welded wire fabric shall be installed in areas as indicated on the drawings. Overlaps
of mesh to be at least six (6) inches. Connecting panels of mesh to be tied together
with 16-18 gauge wire at spacings no greater than four (4) feet and at each corner.

Welded wire fabric shall be installed prior to or maneuvered during concrete
placement to ensure a vertical position between 1/3 to 1/2 the overall thickness of
the slab. This position shall be maintained at all times.

"END OF SECTION"
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SECTION 03300

CAST-IN-PLACE CONCRETE

PART 1 .. GENERAL

1.1 RELATED WORK SPECIFIED ELSEWHERE

Section 02200 - Earthwork

Section 03200 - Concrete Reinforcement

1 .2 REFERENCE STANDARDS

Conform to ACI 318 "Building Code Requirements For Reinforced Concrete" and as
described in this Section.

1.3 SUBMITTALS FOR APPROVAL

Submit concrete mix design in accordance with Section 01300 Submiltais at least 14
days prior to concrete work.

1 .4 SCOPE

Section is applicable to concrete sump ballasts, sump bottoms, cast in place
culverts, gauge footers, and pipe penetration pads.

1.5 QUALITY CONTROL TEST PROGRAM

General

Provide adequate quality control measures to ensure compliance of the
concrete in accordance with the test methods identified below.

The Contractor shall utilize only qualif ied personnel, approved by the
Engineer, to perform designated tests for the Quality Control Program.

Test Methods

Obtain samples and conduct tests in accordance with the test methods
listed below:

Sampling aggregates - ASTM D75.

Sampling fresh concrete - ASTM C172.

Concrete uniformity - ASTM C94, annex AI.

Density (unit weight) and yield ASTM C138, except that a 0.25-
cubic-foot container may be used for aggregate sizes up to 1-1/2
inches and a 0.5-cubic-foot container may be used for aggregate
sizes up to 3 inches.

Air content - ASTM C231 .

f. Slump - ASTM Cl43.
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SECTION 03300 .. CAST~IN-PLACE CONCRETE

Temperature - Determine temperature by placing a thermometer in
the concrete at the time of placement.

Making and curing concrete test specimens in the field ASTM C31

Capping cylindrical concrete specimens - ASTM C617.

Compressive strength of cylindrical concrete specimens ASTM C39
for cast cylinders and ASTM C42 for cores.

Record and submit to the Engineer the results of all Quality Control
Testing for cast-in-place concrete within 24 hours of testing.

PART 2 - PRODUCTS

2 . 1 GENERAL

Concrete

U s e  c o n c r e t e  c o m p o s e d  o f  c e m e n t i t i o u s  m a t e r i a l s  ( c e m e n t  a n d  f l y  a s h ) ,
s a n d ,  c o a r s e  a gg r e ga t e ,  w a t e r ,  a n d  a d m i x t u r e s  a s  s p e c i f i e d  a n d  a p p r o v e d ,
a l l  w e l l - m i x e d  a n d  a t  t h e  p r o p e r  c o n s i s t e n c y .  C o n c r e t e  f o r  t h e  c u l v e r t s  a n d
t h e  s h a l l  h a v e  2 8 - d a y  c o m p r e s s i v e  s t r e n gt h  o f  3 0 0 0  p s i .

Nominal Maximum Size of Concrete Aggregate

1 Use coarse aggregate that is as large as practicable, consistent with the
required strength, spacing of reinforcement and embedded items, and
placement thickness requirements of ACI 318 (Sec. 3.3.3).

Mix Proportions

Suitable strength for concrete shall assure that. 100 percent of all test
cylinders meet or exceed the design strength.

B a s e d  o n  t h e  c y l i n d e r  s t r e n g t h  t e s t  r e s u l t s ,  a d j u s t  t h e  m i x  d e s i g n  a n d
a v e r a g e  c o n c r e t e  s t r e n g t h  t o  a c h i e v e  t h e  r e q u i r e d  c o n c r e t e  s t r e n g t h  t h a t
h a s  s u i t a b l e  w o r k a b i l i t y ,  i m p e r m e a b i l i t y ,  d e n s i t y ,  a n d  d u r a b i l i t y  w i t h o u t  t h e
u s e  o f  e x c e s s i v e  c e m e n t i t i o u s  m a t e r i a l s .  T h e  C o n t r a c t o r  w i l l  n o t  b e  e n t i t l e d
t o  a n y  a d d i t i o n a l  a l l o w a n c e  o v e r  t h e  p r i c e s  b i d  i n  t h e  s c h e d u l e  b e c a u s e  o f
ad j us t m en t s  t o  t he  m i x  p ropo r t i ons .

The net water-cement materials ratio, exclusive of water absorbed by the
aggregates, shall not exceed 0.50.

Consistency

I
Do not add water to compensate for stiffening of the concrete after mixing.
Uniformity of concrete consistency from batch to batch will be required.

The so ump of concrete at placement shall be as follows:

Unless otherwise permitted or specified, the concrete shall be proportioned
and produced to have a slump of 4 in. or less if consolidation is to be by

GILA BEND _ APPENDIX C _ WASTE WATER IMPOUNDMENT _ CONSTRUCTION SPECIFICATIONS
IT PROJECT #147100

C.

D.

A .

B.

2 .

2.

3.

1 .

1 .

j.

k.

h .

g.

i.

03300 . 2



Nominal maximum size coarse
aggregate

Total air, percent by volume of
concrete

3/4 inch
1 inch

1 1/2inches

6.0 plus or minus 1
5.5 plus or minus 1
4.5 plus or minus 1

SECTION 03300 _ CAST~IN-PLACE CONCRETE

vibration, and 5 in. or less if consolidation is to be by methods other than
vibration. A tolerance of up to I in. above the maximum indicated shall be
allowed for one batch in any five consecutive batches tested. Concrete of
lower than usual slump may be used provided it is properly placed and
consolidated. The slump shall be determined by ASTM C143.

2.2 CHEMICAL ADMIXTURES

Do not use chemical admixtures that introduce more than 0.001 percent chloride, by
weight of cementitious materials, (do not use calcium chloride admixtures) in
concrete in which aluminum, galvanized metalwork, or steel is to be embedded .

Use an air-entraining admixture in all concrete. The admixture shall conform to
ASTM C260. Use a sufficient amount of the air-entraining admixture to effect a total
air content in the concrete at the placement as shown in table below:

Total Air Content

2.3 WATER

In making and curing concrete and mortar, use water that is free from objectionable
quantities of silt, organic matter, salts, and other impurities, as determined by the
Engineer. Water from the natural wash or operation flows is not improved nor is it
allowed for concrete placement use.

2.4 AGGREGATES

Gradation of Aggregates

Use sand with a gradation that conforms to the limits designated in ASTM
C33 for fine aggregate.

Use coarse aggregate with a gradation that conforms to the l imits
designated in ASTM C33 for size No. 57 coarse aggregate for 1-inch MSA
and size No. 467 for 1-1/2-inch MSA.

2.5 CURING MATERIALS

A. Wax-base type I and water-emulsified, resin-base type II curing compounds will
conform to the requirements of U.S. Bureau of Reclamation "Specifications for
Concrete Curing Compound," dated October 1, 1980.

B. CRC-101
"Specifications for Clear Resin-base Curing Compound, CRC 101, dated January 1,
1981 .

curing compound will conform to the requirements of Resources Service

Provide curing compounds of uniform consistency and quality within each container
and from shipment to shipment.
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SECTION 03300 - CAST-IN-PLACE CONCRETE

requirements of ASTM C171

Curing water will meet the requirements of Paragraph 2.05 for water used in mixing
concrete.

2.6 CONCRETE JOINT MATERIAL

Bituminous joint filler will be non-extruding, bituminous-filler type in accordance with
Federal Specification HH-F-341, type 1. The filler will be 15-pound asphalt or coal
tar saturated roofing felt.

Use SynKo-Flex preformed plastic waterstops as manufactured by SynKo-Flex
Products, Inc., Houston, Texas, (713) 963-9403, or approved equal meeting the
requirement of Fed. Spec. SS-S-21 OA, for construction joints in water retaining
structures. Alternatively, PVC waterstops may be used in these joints, only if
approved by the Engineer. Samples of materials and splices shall be submitted to
the Engineer prior to the utilization of the material. The Engineer shall visually
inspect and test the materials and splices, at his option, for compliance to
specification requirements.

PART 3 - EXECUTION

3.1 GENERAL

Locate structures as shown on the Drawings or as otherwise directed by the
Engineer, The sequence of construction of the structures will be subject to the
Engineer's approval. Build structures to the prescribed l ines, grades, and
dimensions. The dimensions of each structure as shown on the Drawings will be
subject to modif ications as deemed necessary by the Engineer to adapt the
structure to the conditions disclosed by the excavation or to meet other f ield
changes. No additional allowance above the unit price bid in the schedule will be
made due to the dimensions fixed by the Engineer or any minor modifications or
extensions to adapt the structures to the structure site, as determined by the
Engineer.

Where the thickness of any portion of a concrete structure is variable, vary the
thickness uniformly between the dim shown .

Place construction joints as shown on the Drawings or as required for construction.
Relocation, addition, or elimination of any construction joint will be subject to the
Engineer's written approval. Steel reinforcement will be continuous through
construction joints. Place monolithically wherever possible.

Place and attach to each structure all forming timber, metal, or other accessories
necessary for completion as shown on the Drawings. The cost of such work, for
which specific unit prices are not provided in the schedule, will be included in the
price bid in the schedule.

The Contractor shall not permit backfill, loading or traffic of any kind on structures
until the concrete has cured a minimum of seven (7) days, or until 70% of the 28-day
compressive strength has been attained.

The use of ready mixed concrete that has remained onsite after delivery more than
45 minutes shall not be permitted.
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SECTION 03300 _ CAST~IN-PLACE CONCRETE

3.2 QUALITY CONTROL CONCRETE TESTING

The Engineer will perform Quality Control testing for cast-in-place concrete which
will include the following tests and frequency of testing performed on randomly
selected test batches:

Tests

Workability/consistency by slump test.

Air content.

Unit weight of fresh concrete.

Temperature of fresh concrete.

Compressive strength of hardened concrete.

Aggregate gradations and moistures.

Frequency of Testing

The Engineer will conduct Quality Assurance tests as required in AI
to maintain concrete consistency. Testing frequency for tests
3.02.A.l.a through 3.02.A.1.f will be a minimum of one test per 50
cubic yards or increment thereof.

No additional payment will be made for Quality Control Testing
Program. All costs for the QC Program as established in these
specifications will be included in the applicable price bid in the
schedule.

3.3 MIXING

General

Mix the concrete ingredients thoroughly in mixers designed to ensure
uniform distribution of all the component materials throughout the concrete
at the end of the mixing period.

Truck Mixers

Equip truck mixers with an accurate water meter that has a dial or digital
indicator located between the supply tank and mixer. Locate a reliable
revolution counter near the water meter that can be readily reset to zero to
record the total number of revolutions of the drum for each batch.

2. Equip mixers with an affixed metal plate that indicates drum volume, for both
mixing and agitating, and maximum and minimum drum rotation speeds.

Continue mixing for not less than 50 revolutions nor more than 100
revolutions of the drum after all the ingredients are in the drum, 5 percent of
the water may be withheld. Use a minimum mixing speed of 12 revolutions
per minute. After mixing is completed, use the equipment manufacturer's
designated agitation speed for additional revolutions. After withheld water is
added, mix at the specified mixing speed for a minimum of 30 revolutions.
Do not exceed the design water content. After a period of agitation, a few
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SECTION 03300 _ CAST-IN-PLACE CONCRETE

drum revolutions at mixing speed will be required just before discharging.

Discharge concrete within 1-1/2 hours after the introduction of mix water and
cementitious materials into the mixer. Include with each concrete batch
delivered from commercial ready-mix plants, a written certificate of batch
component weights and batching time.

3.4 TEMPERATURE OF CONCRETE

The temperature of all concrete will be between 400 F and 900 F when placed.

If the Engineer determines that weather conditions would cause excessive concrete
temperatures at placement, employ methods to maintain concrete temperatures as
specified. No additional compensation will be paid to Contractor for utilization of
these methods.

3.5 TOLERANCES FOR CONCRETE CONSTRUCTION

General

Perform concrete construction within acceptable tolerances. More than one
tolerance may be for a particular concrete structure, however, the specified
variation for one element of a structure shall not apply if it causes another
element of the structure to exceed its tolerance.

Tolerances not specified or shown on the Drawings for a particular structure
shall be those specified for similar work. Specific tolerances shown on the
Drawings in connection with any dimension shall govern.

Set and maintain concrete forms within the limits necessary to ensure that
completed Work shall be remedied in accordance with Paragraphs 3.09.C
and 3.09.D.

Variations from Specified Lines. Grades, and Dimensions

Variation is defined as the distance between the actual position of the
structure, or any element of the structure, and the specified position for the
structure or the particular element. Plus or minus variations, shown as +,
indicate a permitted actual position up or down and in or out from the
specified position. Variations not designated with a plus or minus indicate
the maximum difference permitted between designated successive points
on the completed element of construction.
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B. Departure from established alignment 1 inch

c. Variation from the plumb or the specified
batter in the lines and surfaces

Exposed, in 10 feet 1/2 inch
Backfilled, in 10 feet 1 inch

D. Variation from the level or from the
grades indicated on the drawings in
slabs, beams, horizontal grooves and
railing offsets

Exposed, in 10 feet 1/2 inch
Backfilled in 10 feet 1 inch

E. Footings:
1. Variation of dimensions in plan Minus 1/2 inch

Plus 2 inches when formed or, plus
3 inches when placed against
unformed excavation

2. Misplacement or eccentricity 2 percent of the footings width in
the direction of misplacement but
not more than 2 inches

3. Reduction in thickness Minus 5 percent of specified
thickness

F. Variation in the sizes and locations of
slabs

1/2 Inch

SECTION 03300 _ CAST-IN-PLACE CONCRETE

Variations for Specified Lines, Grades, and Dimensions

A. Departure from established alignment 1 inch
)
l

Tolerances for concrete surface irregularities are as follows:

Abrupt irregularities on Formed and Unformed Surfaces are % inch.

Gradual irregularities on Formed and Unformed Surfaces are 1 inch.

Specified position is defined as the lines, grades, and dimensions described
in these Specif ications or shown on the Drawings, or as otherwise
prescribed by the Engineer.

Hardened concrete structures will be checked by the Engineer and will be
subject to inspection and measurement as needed to determine that the
structures are within the tolerances specified .

Repair of Hardened Concrete not within Specified Tolerances

Repair hardened concrete that is not within specified tolerances to bring it
within those tolerances in a manner approved by the Engineer. Repair
concrete only after consultation with the Engineer regarding the method of
repair. Notify the Engineer when the repair will be made.

\

Grind concrete surfaces exposed to view so that no aggregate particles are
exposed more than 1/4 inch in cross-section at the finished surface. Where
grinding has caused, or will cause, exposure of aggregate particles greater
than 1/4 inch in cross-section at the finished surface, excavate concrete and
provide new concrete.

When concrete placements result in hardened concrete that does not meet specified
tolerances, submit to the Engineer upon request an outline of all preventative
actions, such as modifications to forms, modified procedure for setting screeds, and
different finishing techniques, to be implemented by the Contractor to avoid repeated
failures. The Engineer reserves the right to delay concrete placements until the
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SECTION 03300 _ CAST-IN-PLACE CONCRETE

Contractor implements preventative actions approved by the Engineer. All costs
associated with the delay shall be at the expense of the Contractor, to include any
schedule impact costs that may result during the implementation of corrective
actions.

3.6 PREPARATIONS FOR PLACING

General

Do not place concrete until ail formwork, installation of embedded items, and
preparation of placement surfaces have been approved by the Engineer.

Ensure that all surfaces of forms and embedded materials are free from
curing compound, dried mortar from previous placements, and other foreign
substances before the adjacent or surrounding concrete placement is
begun.

Before beginning concrete placement, supply a sufficient number of properly
operating vibrators and operators and additional replacement vibrators, as
approved by the Engineer. The Engineer may delay the start of the concrete
placement until the number of available working vibrators is acceptable.

Foundation Surfaces

All surfaces upon or against which concrete is to be placed shall be free
from frost, water, mud, debris, oil, objectionable coatings, and loose, semi-
detached and unsound fragments regardless of their degree of anchorage.

Earth and rock foundations shall be damp when concrete is placed.
Nonporous ear'th subgrades shall be moist to a depth of 1 inch, and free-
draining subgrades shall be moist to a depth of 3 inches. Rock will be moist
with no standing water present.

3.7 PLACING

General

Prepare surfaces upon or against which concrete is to be placed as
specified or as directed by the Engineer. Take precautions necessary to
prevent damage or deterioration of the foundation.

Do not retemper concrete. Waste all concrete that has become too stiff for
proper placement.

3. Do not place concrete in standing water except with Engineer's written
permission. Do not place concrete in running water or subject it to running
water until hardened.

I

Deposit concrete as nearly as practical in its f inal position and in so
depositing there shall be no vertical drop greater than 5 feet, except where
suitable equipment is provided to prevent segregation and where specifically
authorized by the Engineer. Do not allow the concrete to flow in such a
manner that the lateral movement will cause segregation of the coarse
aggregate from the concrete mass. Employ methods and equipment for
depositing concrete in forms that minimize clusters of coarse aggregate.
Scatter clusters that occur before the concrete is vibrated.
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SECTION 03300 ... CAST-IN-PLACE CONCRETE

Place all concrete, except concrete placed on unformed slopes, in horizontal
layers. The depths of vibrated layers shall not exceed 24 inches. The
Engineer may require lesser depths of layers where concrete cannot
otherwise be placed and consolidated in accordance with these
Specifications. Make all construction joints that intersect exposed concrete
surfaces straight and level or plumb except as shown otherwise on the
Drawings.

When consolidating concrete which is placed over formed openings after the
delay period has elapsed and placement resumes, adequately consolidate
at the interface of the fresh concrete and the underlying plastic concrete.
The vibrator shall repeatedly penetrate and thoroughly reconsolidate the
upper portion of the underlying concrete which was placed before the delay.

Avoid cold joints when placing concrete in any part of the Work. A cold joint
is an unplanned joint resulting when a concrete surface hardens before the
next batch is placed against at. In the event of equipment breakdown or
other unavoidable prolonged interruption of continuous placing, when
unconsolidated concrete may harden such that later vibration will not fully
consolidate it, immediately consolidate the concrete to a stable and uniform
slope. If delay of placement is then short enough to permit penetration of the
underlying concrete, resume placement with thorough penetration and
revibration of the concrete surface placed before the delay. If concrete
cannot be penetrated with a vibrator, treat the cold joint as a construction
joint, if  the design requirements are such that a construction joint is
practicable. If a construction joint will impair the structural integrity, as
determined by the Engineer, repair the concrete as determined by the
Engineer. Repairs in some instances shall include removal of all or a portion
of the previously placed concrete. The Contractor shall not be entitled to any
payment for the removal and replacement work required nor the materials
utilized.

Do not place concrete in rain sufficiently heavy or prolonged to wash mortar
from concrete or to result in a cold joint.

Transportation of Concrete

Use methods and equipment for transporting concrete from the batch plant
to its final placement that do not cause measurable segregation of coarse
aggregate or slump loss exceeding 2 inches.

Use buckets, chutes, conveyors, or concrete pumps to deposit concrete as
near as practical to its final position. Do not use aluminum pipe or aluminum
chutes to deliver concrete. Use concrete buckets capable of promptly
discharging the concrete, and a dumping mechanism capable of
consecutively discharging at one location small portions of concrete from a
full bucket. Use buckets and conveyors designed for attaching drop chutes
or tremies to deposit concrete whenever concrete must be dropped more
than 5 feet from the bucket to the placing surface.

Use buckets, chutes, hoppers, pumps, transit mix trucks, and other
equipment that readily handles and places concrete of the specified slump.
Replace inadequate transporting equipment, as determined by the engineer,
with acceptable equipment.

Consolidation of Concrete

GILA BEND ... APPENDIX C _ WASTE WATER IMPOUNDMENT _ CONSTRUCTION SPECIFICATIONS
IT PROJECT #147100

C.

B.

2.

3.

8 .

1.

7.

6 .

5 .

03300 - g



SECTION 03300 - CAST-IN-PLACE CONCRETE

Consolidate concrete to remove all undesirable air voids from the concrete,
including air voids tapped against the forms and construction joints, to
eliminate rock pockets and honeycomb areas, and to force the concrete
snugly against all surfaces of forms, construction joints, and embedments.
Additional effort may be required to adequately consolidate concrete
adjacent to construction joints and sloping surfaces. Such additional effort
shall be at the Contractor's expense.

Use immersion-type vibrators, in nearly vertical position, to consolidate
concrete. The vibrating head shall penetrate and revibrate the concrete in
the upper portion of the underlying layer. Avoid contact of the vibrating head
with embedded items and with formed surfaces that will later be exposed to
view. Do not place concrete upon previously placed concrete that has not
been thoroughly consolidated.

Operate immersion-type vibrators at speeds of at least 7,000 revolutions per
minute when immersed in concrete. Immediately replace improperly
operating vibrators with acceptable vibrators.

3.8 JOINTS

Construction Joints

t A construction joint is a planned joint where two placements of concrete
meet, across which development and maintenance of bond are required,
and through which any reinforcement that may be present is not interrupted.
Roughen all construction joints and remove all laitance in preparation for
adjoining concrete. Methods of roughening the surface and removing
laitance may include mechanical abrasion, bus hammering, sandblasting,
acid etching, or high-pressure waterjetting of hardened (not green) concrete,
all methods are subject to the approval of the Engineer.

Thoroughly clean construction joint surface of loose or defective concrete,
coatings, sand, curing compound, and other foreign material.

After this initial cleanup and at the last opportunity before placing concrete,
thoroughly wash the concrete surface with water or air-water jets, and
uniformly surface~dry. Take precautions necessary to preclude damage
and/or deterioration of the foundational material when using air-water jets.

All construction joints shall require adequate bond. After cleaning, before
new concrete is placed, vertical joints shall be thoroughly wetted. Prior to
placement of concrete in walls, the bottom construction joint must be
slushed with one to two inches of neat cement grout. The neat cement grout
shall have a water-cement ratio less than or equal to that of the concrete
and a consistency similar to thick paint. The fresh concrete shall be placed
before the grout has attained its initial set. The bottom two inches of the
forms and bulkheads shall be caulked or otherwise made liquid tight to
prevent leakage of the neat cement grout.

Install Synko-Flex or equal waterstops in construction joints in water
retaining structures installed in accordance with the manufacturer's
recommendations.

3.9 FINISHES AND FINISHING
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SECTION 03300 cs CAST-IN-PLACE CONCRETE

material or concrete.

Floated finish may be performed by use of hand- or power-driven equipment. Start
floating as soon as the screened surface has stiffened sufficiently and perform as
long as necessary to produce a surface that is free from screed marks and uniform
in texture. Tool edges of entrance slabs and other joints and edges, where shown on
the Drawings or as directed by the Engineer.

Formed concrete surfaces shall be within the variations for lines, grades, dimensions
and tolerances identified in Tables 03300-2 and 03300-3. Repair finished concrete
that is not within the specified tolerances in accordance with Paragraph 3.15.

Slope exposed surfaces for drainage where shown on the Drawings or as directed.
Slope for drainage surfaces that will be exposed to the weather and that would
normally be level. Slope narrow surfaces, such as tops of  walls and curbs
approximately 3/8 inch per foot, slope broader surfaces, such as slabs and decks
approximately 1 percent, unless the use of other slopes or level controls is indicated
on the Drawings or is directed by the Engineer.

3 . 1 0 PROTECTION

Protect fresh concrete from rain, hail, sleet, or snow to prevent erosion of the
concrete whenever such precipitation, either periodic or sustaining, is imminent or
occurring. When precipitation or freezing weather appears imminent, immediately
make ready at the placement site all materials that may be required to protect fresh
concrete. The Engineer may delay placement of concrete until adequate provisions
for protection against weather are made with no additional payment or time
extension.

Protect fresh concrete surfaces from contamination and foot traffic until the concrete
has hardened. Protect hardened concrete surfaces against damage from foot traffic
and other construction activity by covering with protective mats, plywood, or by other
effective means, as approved by the Engineer.

Keep concrete curing membranes intact and maintain other curing materials and
processes as necessary to assure continuous curing for the minimum specified
curing time, Protect curing membranes and use other curing methods as described.

3.11 CURING

General

Furnish all materials and perform all work required for curing concrete.

Cure exposed vertical surface of the upstream facing elements and the
exposed surfaces of the downstream facing elements either by water or by
the use of wax-base or water-emulsified, resin-base curing compound.
Apply the curing compound with rollers or by spraying, provided that shields
are used to protect all surfaces not required to receive curing compound.
The curing compound shall be white. Cure other surfaces of the upstream
and downstream facing elements by water.

3. Cure all other concrete either by water curing or by using wax-base or
water-emulsified, resin-base curing compound, except as otherwise
provided below.

4. Treat all concrete surfaces as specified to prevent loss of moisture from the

GILA BEND _ APPENDIX C _ WASTE WATER IMPOUNDMENT _ CONSTRUCTION SPECIFICATIONS
IT PROJECT #147100

A.

c.

B.

A.

D.

c.

B.

2.

1.

03300 - 11



SECTION 03300 _ CAST-IN-PLACE CONCRETE

concrete until the required curing period has elapsed or until immediately
before placement of other concrete or backfill against those surfaces. Allow
only suf f icient t ime to prepare construction joint surfaces between
discontinuance of curing and placement of adjacent concrete.

Remove forms within 24 hours after the concrete has hardened sufficiently
to prevent structural collapse or other damage. Where required, repair all
surface imperfections immediately after form removal and before curing.
Complete surface repairs within 2 hours after form removal and immediately
start curing by the applicable method specified. Keep concrete surfaces
continuously moist after form removal until initiation of curing.

Concrete shall be water-cured for a minimum of 14 days from the time the
concrete is placed.

Apply wax-base or water-emuisified, resin-base compound to designated
concrete surfaces to provide a water-retaining film. Reapply the curing
compound as necessary to maintain a continuous, water-retaining film .on
the surfaces for 14 days.

Apply CRC-101 curing compound as approved by the Engineer to
designated concrete surfaces to provide a water-retaining film. Reapply the
curing compound as necessary to maintain a continuous, water-retaining
film on the surfaces for 14 days.

Apply curing materials to all exposed concrete surfaces, including, spillways,
diversion channel inlet structure and grouted riprap.

3.12 REPAIR OF CONCRETE

General

Repair concrete in accordance with this paragraph, Paragraph 3.09, and
Bureau of Reclamation "Standard Specifications for Repair of Concrete,"
dated January 4, 1982.

Repair minor form surface damage, such as sack rubbing Or
surface grinding, within 2 hours after form removal. Complete dry
packconcrete replacement less than 10 inches thick, and Portland
cementmortar repairs within 7 days of  the original concrete
placement. Use approved epoxy-resin bonding systems for any
repairs on concrete less than 10 inches thick. Perform repairs
involving epoxy-resin bonding systems after 7 days and before
60 days from the original placement. Complete replacement
of concrete over 10 inches thick and all other repairs within 60 days
after the original placement.

"END OF sEc:Tlon**
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SECTION 05400

MISCELLANEOUS METAL

PART 1 .. GENERAL

1.1 RELATED WORK

Section 03300 Cast-in-Place Concrete

Section 02714 Drainage and Collection Piping

1.2 SCOPE

This Specification covers all labor, materials, equipment, and services necessary to
provide the miscellaneous metals as indicated on the drawings.

The extent of miscellaneous metal work is shown on the drawings, and includes
items fabricated from iron and steel shapes, plates, bars, strips, tubes, pipes, and
castings which are not a part of the structural steel or other metal systems in other
sections of these Specifications.

The types of miscellaneous metal items include, but are not limited to, the following:

Miscellaneous steel trim and embedments

1.3

Anchor, flange, and lid bolts

Sump Lids

REFERENCE STANDARDS

Reference to Standard and/or Specifications herein shall be interpreted to mean the
latest revisions unless noted otherwise. The following abbreviations may appear in
the specification:

AISC Manual of Steel Construction

AISC

ASTM

AWS

Structural Steel Detailing

American Society for Testing Materials

American Welding Society

Federal Specifications

The following Standards shall be made a part of this Specification:

AISC Manual of Steel Construction

FS

\

AISC Structural Steel Detailing

ASTM AS Standard Specification for General Requirements for Rolled
Steel Plates, Shapes, Sheet Piling and Bars for Structural
Use
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SECTION 05400 .. MISCELLANEOUS METAL

ASTM A27 Standard Specification for Steel Castings, Carbon, for
General Application

ASTM A36 Standard Specification for Structural Steel

ASTM A47 Standard Specification for Ferritic Malleable Iron Castings

ASTM 53 Standard Specification for Pipe, Steel, Black and
Dipped, Zinc-Coated, welded and Seamless

Hot-

ASTM A108 Standard Specification for
Finished, Standard Quality

Steel Bars, Carbon, Cold

ASTM A307 Standard Specification for Carbon Steel, Bolts and Studs,
60,000 psi Tensile Strength

10. ASTM A366 Standard Specification for Steel, Sheets, Carbon, Cold-
Rolled, Commercial Quality

11. ASTM A501 Standard Specification for Hot-Formed
Seamless Carbon Steel Structural Tubing

Welded and

12. ASTM A512 Standard Specification for Cold-Drawn Butt Weld Carbon
Steel Mechanical Tubing

13. ASTM A525 Standard Specification for General Requirements for Steel
Sheet, Zinc Coated (Galvanized) by the Hot-Dip Process

14. ASTM A526 Standard Specification for Steel
(Galvanized) by the Hot-Dip Process

Sheet Zinc Coated

15. ASTM A563 Standard Specification for Carbon and Alloy Steel Nuts

16. ASTM A568 Standard Specification for Steel Sheet, Carbon and High-
Strength, Low Alloy, Hot-Rolled and Cold-Rolled

17. ASTM A569 Standard Specification for Steel, Carbon (0.15 Max
Percent). Hot-Rolled Sheet and Strip Commercial Quality

18. AWS D1.1 Structural Welding Code Steel

19. AWS QCI Standard and Guide for Qualification and Certification of
Welding Inspectors

Permission for deviation from these standards and/or specifications must be
approved in writing by the Engineer in advance.

1 .4 SUBMITTALS

1

The Contractor shall submit shop drawings, bolt and anchoring material schedules,
and manufacturer's data sheets, to the Engineer for approval, prior to fabrication or
installation in accordance with Section xxxx.

PART 2 - PRODUCT
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SECTION 05400 _ MISCELLANEOUS METAL

2 . 1 METAL SURFACES

For the fabrication of miscellaneous metal work which will be exposed to view, use
only materials which are smooth and free of surface blemishes, including pitting,
seam marks, roller marks, rolled trade names, and roughness. Remove such
blemishes by grinding or by welding and grinding prior to cleaning, treating, and
application of surface finishes, including zinc coatings.

2.2 MISCELLANEOUS STEEL

Structural steel shapes, plates, and bars shall conform to ASTM A36.

Cold-finished carbon steel bars shall conform to ASTM Al 08.

Hot-rolled carbon steel sheet and strip shall conform to ASTM A569.

Cold-rolled carbon steel sheets shall conform to ASTM A366.

Galvanized carbon steel sheets shall conform to ASTM A526 with zinc coating
conforming to ASTM A525, G90.

Cold-drawn carbon steel tubing shall conform to ASTM AS 12.

Carbon steel pipe shall conform to ASTM A53, Grade A, Schedule 40, unless noted
otherwise. Pipe shall be black finish unless noted as galvanized.

Stainless steel bolts, bars, or batten strips shall conform to ASTM designations
A193/193M, A700, A666, G33, and A540/A540M.

2.3 ANCHORS

Anchor bolts 3/4-inch and larger shall conform to ASTM A36 threaded bars, with
nuts conforming to ASTM A563, Grade A heavy hexagon.

Anchor bolts smaller than 3/4 inch shall conform to ASTM A307, Grade A, with
hexagon heads, with nuts conforming to ASTM A563, Grade A hexagon.

Unless otherwise indicated on the drawings, fabrication details for all anchor bolts
shall conform to ASTM A307.

Threaded-type concrete inserts shall be galvanized ferrous castings, intern ally
threaded to receive 3/4" diameter machine bolts, either malleable iron shall conform
to ASTM 4M A47, or cast steel complying with ASTM A27.

2 . 4 BOLT FASTENERS

The installation of flanged fittings, batten strips, pipe bands, and miscellaneous
metalwork may require the use of stainless steel bolts if encapsulation is not
feasible. In such cases, bolts shall be selected within ASTM standards. The use of
stainless steel bolts will be determined in the field by the Engineer based on job
conditions.

Galvanized bolts as specif ied in paragraph 2.03 may be used in most cases,
provided a corrosive environment is not expected, encapsulation can be achieved,
or the Engineer's approval is obtained.

2.5 SUMP LIDS
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SECTION 05400 _ MISCELLANEOUS METAL

Metal sump lids shall be 4.75 feet x 3.5 feet in overall dimensions, or within available
standard sizes. Prefabricated sump lids may be used upon Engineer approval of
product data cut-sheet. Shop fabricated sump lids may be used upon Engineer
approval of shop drawings. The thickness and general configuration shall meet the
requirements of the precast concrete utility box as specified on the construction
drawings and construction specifications.

2.6 WELDING ELECTRODES

Welding electrodes shall be E-7OXX low-hydrogen type.

PART 3 - EXECUTION

3 . 1 FABRICATION

General fabrication shall be in accordance with AISC and AWS requirements.
Finished work shall conform to the tolerances set forth in these specifications and
shall be sufficiently accurate to permit field erection without reaming and with only a
moderate amount of drifting.

Fabrication tolerances shall be as specified in AISC Code of Standard Practice, and
ASTM AS.

All material shall be free of serious deformation, bends, twists or kinks. Straightening
of damaged material shall not be permitted except where specifically approved in
writing by the Engineer.

When shop inspected, at least 2/3 of the number of holes in any group shall admit
the bolts at right angles to the plane of the connection, otherwise the piece shall be
rejected. When 2/3 or more of the number of holes in the group admit the bolts, the
remaining holes shall be corrected as follows:

Holes unfair by less than 1/16" shall be reamed to admit the bolt.

Holes unfair by more than 1/16" shall be filled with weld metal, ground
smooth and drilled to admit the bolt for substation structures only. For other
structures, this repair process shall require prior written approval of the
Engineer.

Slotted holes shall not be permitted unless approved by the Engineer or
indicated on the contract drawing.

Filler, splice and stiffener plates shall have full surface contact, with all beads, burrs
and other deformations removed along the edges and around the holes in the
plates.

All work points indicated on the contract or detail drawings shall be adhered to in the
fabrication.

Material wrongly fabricated so that its erection in the field necessitates extra work,
shall be the responsibility of the Vendor, and he shall pay for the entire cost of
correction of shop errors and for the replacement of wrongly fabricated materials.
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SECTION 05400 _ MISCELLANEOUS METAL

the drawings. Sleeves and anchor plates shall be provided where they are indicated
on the drawings. Unless otherwise indicated on the drawings, fabrication details for
anchor bolts shall comply with ASTM A307.

Anchor bolt assemblies, except for the lower 12 inches or bottom threads, shaft be
hot-dip galvanized after fabrication, top threads being undercut to provide a
tolerance equal to ANSl Class 2A. The lower end of the assembly, including bottom
threads, nuts, washers, and plates shall be prime painted after final shop fit up. Each
bolt without a sleeve shall be furnished with two nuts and sufficient threads to permit
a nut to be installed on each side of the concrete form or template.

Embedded materials shall be accurately fabricated and assembled. Warped or bent
sections, which do not fit into the concrete forms as required, shall be replaced with
suitable material. All materials embedded in concrete shall be galvanized after
fabrication except steel framing members, reinforcing steel, base-plates, concrete
anchors, and pipe hanger supports.

3.2 WELDING

General

All welding operations shall be done in accordance with AWS DI .1
requirements without exception. Welding procedures, and welders! welder
operators shall be qualified and certified in accordance with AWS Dl .1. All
records shall be on file and available for review by the Engineer with
appropriate reasonable notice.

Each weld shall be uniform in width and size throughout its fol! length. Each
layer of welding shall be smooth and free of slag, cracks, pinholes and
undercut, and shall be completely fused to the adjacent weld beads and
base metal. In addition, the cover pass shall be free of coarse ripples, high
crown and deep ridges or valleys between beads.

Butt welds shall be slightly convex, of  uniform height and have full
penetration.

Fillet welds shall be of specified size with full throat and the legs of uniform
length. All craters are to be filled to develop full throat dimension throughout
the length of the weld.

Seal welds shall have full contour weld beads, or in the case of corner
welds, a full throat and legs.

6. All welds shall be chipped and wire brushed to remove all flux, scale and
spatter, prior to galvanizing, metalizing or painting.

7. All exposed welds shall be ground smooth, without reducing weld strength
or required cross-section, prior to galvanizing, metalizing or painting.

8. Repair chipping or grinding of welds shall be done in such a manner as not
to gouge, groove or reduce the base metal thickness.

All unsatisfactory welds shall be removed by chipping, grinding or arc air
with grinding clean up methods.

3.3 PROTECTIVE COATINGS
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SECTION 05400 - MISCELLANEOUS METAL

All metal members, including connection plates, brackets and hangers, shall be
commercially blast cleaned after fabrication in accordance with SSPC-5P6. Cleaned
steel shall be galvanized or painted as specif ied in the contract and/or this
specification after fabrication.

All exposed meta! including, but not limited to. handrails and batten strips shall be
primed upon completion and acceptance by the Engineer prior to metal fabrication.

Metal bolts, flange rings, and bands may require encapsulation by asphalt mastic or,
HDPE liner patches to protect from corrosion. Encapsulation shall be at the
Engineer's discretion.

The selection and use of galvanized metals shall be in accordance with the ASTM
standards and the requirements set forth in the Contract Documents.

3 . 4 WORKMANSHIP

Use materials of the type, size, and thickness shown or if not shown of the required
type, size, and thickness to produce adequate strength and durability of the finished
product for the intended use. Work to the dimensions of fabrication and support.

B. Form exposed work true to line and level with accurate angles and surfaces and
straight, sharp edges. Ease exposed edges to a radius of approximately 1/32"
unless otherwise shown. Form bent metal corners to the smallest radius possible
without causing grain separation or otherwise impairing the work.

Weld corners and seams continuously and in accordance with the recommendations
of AWS. Grind exposed welds smooth and flush to match and blend with adjoining
surfaces.

Form exposed connections with hairline joints, which are flush and smooth, using
concealed fasteners wherever possible. Use exposed fasteners of the type shown,
or if not shown, use Phillies flat-head (counter-sunk) screws or bolts.

Provide for anchorage of type shown, coordinated with supporting structure and the
progress schedule. Fabricate as required to provide adequate support for the
intended use of the work.

Cut, reinforce, drill, and tap miscellaneous metal work as may be required to receive
finish hardware and similar items of work.

Use hot-rolled steel bars for work fabricated from bar stock, unless work is indicated
to be fabricated from cold-rolled or cold-finished stock.

3.5 QUALITY CONTROL

Comply with the provisions of the applicable codes and standards.

Fabricate and install miscellaneous metal following quality control procedures
developed and implemented in accordance with Section 01400.

The supplier and installer shall provide visual inspection of all shop welds and shall
correct all defective welds in accordance with the referenced AWS code. Personnel
performing visual inspection of welds shall be qualified and certified in accordance
with AWS QCI.
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SECTION 05400 - MISCELLANEOUS METAL

fabrication to ensure proper fluting of the work.

The Contractor shall furnish inserts and anchoring devices which must be set in
concrete masonry for the installation of miscellaneous metal work, Provide setting
drawings, templates, instructions, and directions for installation of anchorage
devices.

"END OF SECTION"*

1
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1.0 INTRODUCTION

1.1 SCOPE OF THIS DOCUMENT

This Construction Quality Assurance Plan (CQA Plan) applies to the provision of Construction

Quality Assurance (CQA) services for the manufacture and installation of geosynthetics components

and the supply, placement and compaction of soils components of systems to construct the

evaporation impoundments. In particular, this CQA Plan has been prepared on behalf of Gila Bend

Power Partners, L.L.C. the Owner of the Gila Bend Power Project located in Gila Bend, Arizona for

specific application to the construction of an evaporation impoundment and lining systems. Industrial

Power Technology of Santa Rosa, California has prepared this CQA plan.

This CQA Plan addresses the construction of the geosynthetics. soils components. and mechanical

components of the evaporation impoundments. This specifically includes a bottom barrier layer

consisting of a Geosynthetic Clay Liner (GCL) and a top Leachate Collection and Recovery System

(LCRS) barrier layer consisting of a primary 80-mil HDPE liner, a drainage net, and a secondary 60-

mil HDPE liner. Significant care must be applied to the monitoring and documentation of the

activities described in this document. This CQA Plan therefore outlines in detail the CQA procedures

that are to be prov ided and shall be considered in conjunction with the project plans and

specifications. Any conflict between the requirements of this document and the plans and

specifications shall be reported to the Engineer, for clarification or adjudication, as required. In

general, however, the requirements of the specifications shall prevail.

1 .2 DEFINITION: QUALITY CONTROL VS QUALITY ASSURANCE

There is often considerable confusion between the meanings of quality control and quality

assurance. This plan refers to the provision of quality assurance, in this case specifically referring to

the CQA of the soils and geosynthetics comprising the evaporation impoundments and LCRS

systems. in the context of this document:

• Qualitv Control refers to those actions taken by the Contractor (including those parties

charged with the manufacture, fabrication, and installation of the geosynthetics materials.

and the placement and compaction of the soils materials, which provide a means to

determine and sometimes quantify the characteristics of the product. The results of a quality

control program are compared to the Specifications or other contractual or regulatory
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requirements. During each aspect of the handling of these materials, quality control shall be

provided by the manufacturer, supplier, fabricator, or installer of geosynthetics or by a any

agreed combination of the foregoing.
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2.0 PARTIES TO THE WORK

The successful completion of the production and installation of the LCRS systems is dependent on

the interaction and cooperation of many parties. The following parties are represented in the project.

Engineer. The Engineer for this project is Industrial Power Technology of Santa Rosa, eA.

Earthworks Contractor. The Earthworks Contractor is responsible for the mass earthworks

necessary for the development of final slopes, and preparation of the liner. Additional site

grading associated with the storm water management structures and other site provisions

are also included in the Earthworks Contractor's responsibilities.

Geosvnthetics Manufacturer.

geomembranes and geotextiles.

The Manufacturer(s) of the geosyrxthetics, including the

• Geosvnthetics Installer. The Geosynthetics Installer is responsible for the field handling,

storing, placing, and protection of the geosynthetic components of the evaporation

impoundments.

CQA Consultant. The CQA Consultant is responsible for the monitoring and documentation

of the activities of the Earthworks Contractor and the Geosynthetics Installer. The CQA

Consultant may also monitor and document the quality control practices of the Manufacturer

during production of the geomembranes for the project.

Geosvnthetics Laboratory. The Geosynthetics Laboratory is the party, independent of the

Geosynthetics Manufacturer or Installer, that is responsible for the laboratory testing

program carried out to determine the materials' conformance to the Specifications.

• Soils Laboratorv. The Soils Laboratory is a party, independent of the Earthworks Contractor,

that is responsible for the laboratory testing program carried out to determine the soil

materials' conformance to the Specifications. In addition, quality control testing may be

conducted to determine the as-compacted conditions of the soil materials for conformance

with the Specifications. The CQA Consultant is responsible for the selection of samples

\ from the site, and shipping them to the Soils Laboratory.

• Owner. The Owner is Gila Bend Power Partners, L.L.C.

GILA BEND _ APPENDIX D - CONSTRUCTION QUALITY ASSURANCE PLAN
IT PROJECT #147100

PAGE 3



Responsible Reoulatorv Agencies. The Responsible Regulatory Agency for the design and

construction of the evaporation impoundment is Arizona Department of Environmental

Quality (ADEQ).
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3.0 CQA CONSULTANT

The CQA Consultant is responsible for the provision of construction quality assurance services for

the installation of the lining system. The personnel of the CQA Consultant include:

CQA Project Director. The CQA Project Director shall be a registered professional engineer

(P.E.) in the Arizona and is responsible for all of the activities of the CQA Consultant. Duties

include reviewing all on-site activities, laboratory test results and directly addressing any

deficiencies that are encountered. In addition, the CQA Project Director will make periodic

site visits to review the operations and progress.

CQA Field Manager. The on-site representative of the CQA Consultant, the CQA Field

Manager, l iaises directly with the designated Gi la Bend Power Partners, L.L.C.

representative, the Earthworks Contractor. and the Geosynthetics Installer, and supervises

all CQA Monitors on site, if any.

CQA Field Monitors. The CQA Field Monitors assist the CQA Field Manager with the

provision of monitoring and documentation of the activities of the Earthworks Contractor and

the Geosynthetics Installer. CQA Field Monitors may not be required.

The specific functions and responsibilities of these personnel are presented in the following sections.

3.1 CQA PROJECT DIRECTOR

The CQA Project Director is the professional engineer in direct charge of the CQA program and

certifies the work for submittal to the regulatory agency, In particular, the CQA Project Director:

Reviews the design, plans and specifications for the project.

Reviews the CQA Plan for the project and ensures that any project specific revisions are

incorporated into the Specifications.

Administers the CQA program including: the supervision of the on-site personnel, daily

review of progress with the CQA Field Manager, review of all daily and weekly reports,

review and interpretation of all laboratory test data, and engineering review of any aspects of

the liner system during installation.
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Attends the pre-construction meeting and other meetings on request.

Periodically visits the site to review progress and Io provide quality control of the CQA

program.

Reviews any changes to the design, Plans, or Specif ications necessitated by f ield

conditions, and reports any recommendations to the on-site representative.

Prepares, with the COA Field Manager, the final report of the CQA program.

3.2 CQA FIELD MANAGER

The CQA Field Manager is the full-time on-site representative of the CQA Consultant. The CQA

Field Manager:

Performs site visits, as required, to the geomembrane manufacturing facility, if possible

during the production of the geomembrane materials to be installed at the site.

Serves as the on-site representative of the CQA Consultant and supervises all other CQA

personnel.

Reviews the personnel qualifications of the Geosynthetics Installer for conformance to the

CQA requirements.

Reviews the CQA Plan, project Plans, and Specifications for the site, and ensures that all

CQA personnel are fully informed of the requirements of the work.

Assigns the daily responsibilities of all CQA personnel to ensure that all relevant activities of

the Earthworks Contractor and the Geosynthetics Installer are monitored and documented.

Reviews all daily reports by all CQA personnel and prepares his own daily reports and

weekly summary reports.

Attends all site progress meetings as required plus any CQA-specific meetings necessary to

review the installation and CQA activities.

Collects, collates, and rev iews the documentation prov ided by the Geosynthetics

Manufacturers and the Geosynthetics Installer relevant to the materials and the installation

operations.
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Collects, collates and reviews the documentation provided by the suppliers of the soils

materials to be used as components of the LCRS systems.

Selects sample locations for conformance testing of all soils and soil admixtures in

accordance with the frequencies and test requirements specified. forwards these samples to

the Soils Laboratory, and reviews all results for conformance and acceptability.

Selects sample locations for conformance testing of all geosynthetics in accordance with the

frequencies and test requirements specified. forwards these samples to the Geosynthetics

Laboratory and reviews all results for conformance and acceptability.

Notes any on-site activities that could result in damage to the system.

When necessary, designates another of the on-site CQA personnel to act on his behalf

whenever he is absent from the site, to ensure continuity during operations.

Prepares, with the CQA Project Director, the final report of the CQA program,

In addition, the CQA Field Manager regularly reports on both, a verbal basis and through periodic

submittal of the daily and weekly CQA reports, to the designated Gila Bend Power Partners L.L

representative to ensure that any problems are identified on a timely basis and acted on to minimize

any potential negative effects.

3.3 CQA FIELD MONITORS

A sufficient number of CQA Field Monitors shall be assigned to the site to ensure that the activities of

the Earthworks Contractor and the Geosynthetics Installer are adequately monitored and

documented.

monitoring role in addition to supervising the other personnel and at any given time, may serve as

the only Field Monitor on site. The activities to be monitored and duties to be carried out within the

scope of the overall CQA program include:

Depending on the scope of the work, the CQA Field Manager shall serve in a

Geosynthetics materials logistics, including delivering and unloading, stockpiling, protecting,

and on-site transporting prior to deployment.

I Examination of all soils and soil admixtures delivered to the site for use as a component of

the LCRS systems and collection of samples for laboratory testing for conformance to the

Specifications.
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Monitoring of the deployment of all geomembranes and geotextiles (including monitoring all

geosynthetics for damage or flaws, marking any such areas for repair, and monitoring all

geotextiles for cleanliness before deployment): and documenting the location, size, time. and

date of these activities.

Monitoring and documenting the seaming and joining of all geomembranes.

Performing a final walk-over of all completed areas before deployment of the next layer. to

ensure that all flaws and/or damage have been identified, repaired, tested, and passed.

Monitoring and documenting all soils and soil admixtures used in the LCRS systems to

ensure that the correct materials are used: specified thicknesses are maintained, and proper

compaction, if required, is undertaken to achieve minimum required densities, as determined

through in situ testing.

Noting and documenting any on-site activities that could result in damage to the system and

reporting to the CQA Field Manager so that corrective action can be expedited .

Monitoring and documenting the excavation geosynthetics placement, backfilling, and

compaction (and testing. if required) of all anchor trenches and berms.

1
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4.0 MEETINGS AND SITE VISITS

Meetings of all parties involved with the installation of the liner systems are required at various times

during the program, to establish work schedules, resolve problems, and generally maintain good

lines of communication. These are outlined in the following sections.

4.1 PRE-CONSTRUCTION MEETING

The Pre-construction Meeting is held in advance of the start of construction, to introduce all parties

and resolve any particular issues prior to the commencement of work and to establish the

requirements for construction quality assurance.

The CQA Plan shall be made available to all parties. and the particular requirements for testing and

repair of the geosynthetics shall be highlighted.

In addition, the following points shall be discussed:

The standards for quality control procedures used for the geosynthetics shall be discussed in

the context of the CQA Plan and a methodology for review and acceptance agreed between

the CQA Consultant and the Geosynthetics Installer.

The Earthworks Contractor's and the Geosynthetics installer's schedules.

Assignment of the responsibilities to each party, and confirmation that the personnel

provided shall be sufficient to meet these requirements.

9 The timing and distribution of reports shall be confirmed for both work schedules and CQA

documentation.

• The lines of authority and communication shall be determined.

Either as part of the Pre-construction Meeting, or separately, additional topics pertinent to the CQA

program should be discussed between the CQA Consultant, the Earthworks Contractor and the

Geosynthetics Installer, including:

A site walk-around to determine the status of sub~grade preparation and to review material

storage locations on site.

GILA BEND _ APPENDIX D .. CONSTRUCTION QUALITY ASSURANCE PLAN
IT PROJECT #147100

PAGE 10



• The methods of deployment for geotextiles and geomembranes.

Reviewing the repair procedures that will be required for different types of flaws or damage.

and the requirements for seaming, testing, monitoring and documentation of all repairs.

Reviewing the precautions to be taken to protect the sub-grade from deterioration due to

placement of the geosynthetics and exposure to weather conditions prior to placement of the

cover materials.

This meeting shaft be fully documented by the CQA Consultant and minutes circulated to all present

plus any other affected parties.

4.2 PROGRESS MEETINGS AND REPORTS

Periodic progress meetings shall be held on a schedule to be determined by the Engineer in order to

review the status of the schedule, problems and measures for resolution of problems. These

meetings shall be documented, as required, and the decisions reached promulgated to all affected

parties.

The CQA Consultant shall prepare daily progress reports documenting the activ ities of the

Earthworks Contractor and the Geosynthetics Installer for each day worked. In addition, the CQA

Consultant shall prepare a weekly summary report for the designated Gila Bend Power Partners,

L.L.C. representative which outlines progress, problems. and resolutions. Areas of concern and

potential future problems shall also be outlined, and addressed at the next planned Progress

Meeting, unless of sufficient importance or urgency as to warrant an ad hoc meeting.

4_3 SITE VISITS

The CQA Project Director shall conduct site visits, to ensure that all outstanding issues are resolved

on a timely basis and to review personally the progress and methodology of the Installer. The

schedule of these site visits will be determined by project demands. In addition, the CQA Project

Director will have to make site visits when a problem arises which cannot be easily resolved or which

impacts the design of the facility. In that regard, the CQA Project Director should make periodic site

visits in the company of the Engineer, in order to review the progress and any aspects of the project

that are particularly critical to the performance of the system.
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4.4 MANUFACTURING PLANT VISIT

A site visit to the relevant manufacturing plants for the different geosynthetics may be required.

These plant visits shall review the quality control procedures applied to the production of the

geosynthetics. These visits should be made by the Engineer and the CQA Consultant.
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5.0 cum UNER (GCL) QuAurvAssuRAnce

Fabricated composite materials. consisting of sodium bentonite soils sandwiched between two

geotextile carrier and cover layers and fabricated into rolls, are presented in this section. Although a

composite of soils and geosynthetics, these materials serve the function of a soil liner.

5.1 GCL MANUFACTURING

51.1 Manufacturer's Certification

The Manufacturer of the GCL shall provide to the designated Gila Bend Power Partners, L.L.C.

representative for review by the CQA Consultant, prior to the installation of any of the materials, the

following information:

The origin (producer) and identification (brand name and number) of the bentonite,

A list of properties and characteristics of the geotextiles used to encapsulate the bentonite,

Copies of the quality control certificates for the composite showing the results of quality

control testing,

A list of the guaranteed values for the menu of properties indicated on Table 1, contained in

Appendix B of this CQA Plan; and

• A notarized certification that the materials delivered to the site have test values for each

property listed on Table 1 which meet or exceed the property values guaranteed for that

material.

The CQA Consultant shall review this documentation. and confirm that the materials specified

correspond to the materials for which the documentation has been prepared. These certifications

shall be included in the final report of the CQA program. Any discrepancies shall be reported to the

designated Gila Bend Power Partners, L.L.C. representative, with details of the discrepancies and

the nature of the materials actually on site.

5.1.2

The Manufacturer of the GCL shall provide quality control certificates representing each roll of

material to be provided to the project, to the designated Gila Bend Power Partners, L.L.C.

Rolls
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representative. These certificates shall be notarized, and signed by the Manufacturer's Production

Manager or Quality Control Manager, and shall provide the sampling procedures and results of

quality control testing. to include, at least, bentonite content, mass per unit area, and hydraulic

conductivity performed in accordance with the test procedures indicated in Table I.

The CQA Consultant shall verify that these certificates represent all rolls of GCL provided to the

project and meet the specifications and the requirements of Table I of this CQA Plan. The CQA

Consultant shall include this documentation in the final report of the CQA program.

s.2 CONFORMANCE TESTING

5.2.1 Sampling Procedures

Samples of GCLs for conformance testing shall be sufficiently large as to provide enough material to

meet the test requirements. In general, for the standard properties noted in Subsection 5.1 .2.2, for all

GCLs, approximately 10.0 ftp shall be sufficient. Additional material would be required if additional

specimens are required to be tested.

The sample should not include material from the outermost wrapping of the roll. The CQA Consultant

shall mark the machine direction on the sample using an arrow. If the sample must be cut further for

shipping, match lines should be shown on all pieces to illustrate the original configuration of the

sample. The CQA Consultant shall forward the samples to the Geosynthetics Laboratory for testing.

The exposed edges of the samples shall be taped or otherwise protected to prevent the loss of

bentonite.

Unless otherwise specified, samples for standard conformance testing shall be collected at the

minimum rate of one per 100,000 ftp of GCL supplied.

c l

5.2.2 Conformance Test Procedures

Testing shall be carried out by the Geosynthetics Laboratory to determine the values for the

appropriate properties, tested in accordance with the test procedures indicated in Table 1. The

standard properties to be conformance tested include:

\

• mass per unit area:

• grab tensile strength, and
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• hydraulic conductivity.

5.2.3 Conformance Test Results

The results of the testing shall be reported to the CQA Consultant. The CQA Consultant shall review

the results for conformance with the specifications and the requirements of Table 1. Any non-

conforming test results shall be reported to the designated Gila Bend Power Partners, L.L.C.

representative, the GCL Manufacturer, and the Geosynthetics installer. Re-sampling shall be

conducted and the tests repeated. Until the results of the repeat testing are available, no geotextiles

represented by the sample in question may be deployed. If the second round of tests confirms the

non-conformance of the sample, the roll from which the sample was taken shall be rejected. as well

as any other rolls that are considered to be represented by that sample. as determined by the CQA

Consultant from a review of the GCL Manufacturer's quality control testing and certif ication.

Additional testing of previously unsampled rolls, determined to be represented by the failed sample,

may be conducted at the expense of the GCL Manufacturer, to determine the acceptability of those

rolls based on the same acceptance criteria.

In certain circumstances, depending on the nature of the failing test, Gila Bend Power Partners,

L.L.C. may, on the recommendation of the Engineer and/or CQA Consultant, accept the failed

material if the property not meeting the specifications is deemed to not be critical to the performance

of the GCL in its particular application, and will not have any adverse consequences with regard to

the performance of the LCRS system. The CQA Consultant shall include the results of all

conformance testing in the final report of the CQA program.

5.3 GCL SHIPPING HANDLING, AND STORAGE

5.3.1 Shipping

Shipping of the GCL rolls shall be by the GCL Manufacturer or other party as contracted to the GCL

Manufacturer. Upon receipt at the site, responsibility for the rolls shall transfer to the Geosynthetics

installer, The shipping of the rolls shall conform to the requirements of the GCL Manufacturer, but in

any event shall be carried out in a manner, which shall protect the rolls from damage in transit. A

protective cover shall be placed on each roll to protect the geotextile components of the GCL against

the adverse effects of ultraviolet radiation, and wetting of the bentonite core.

5.32 Handling
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Unloading and handling of the rolls on site shall be the responsibility of the Geosynthetics installer.

The Geosynthetics Installer shall ensure that any equipment and operators responsible for the

movement of the rolls about the site do so in a manner that wall minimize the exposure to damage or

deleterious conditions.

5.3.3 Storage

The GCL rolls shall be stored on site in a secure location that will minimize the exposure to dirt or

potential damage due to the proximity of working equipment, vandalism, etc. In some cases, rolls

can be marshaled at various locations to minimize transit distances and delays during deployment. It

is absolutely essential that the GCL rolls are protected from exposure to water or other liquids in any

form. Due to the nature of the product and its mechanism of function, any rolls of material that are

exposed to precipitation or are otherwise wetted should be set aside for examination by the

designated Gila Bend Power Partners, L.L.C. representative, the CQA Consultant and the

Geosynthetics Installer to establish the degree of damage. In some cases, the material may be

salvaged. but wetting of the materials will complicate or even impede deployment and the normal

course of action should be that the material be discarded. Prior to deployment, any rolls of GCLs

that become contaminated with foreign materials shall be examined to ensure that the material has

not been compromised.

5.4 GCL INSTALLATION

5.4.1 Deployment

5.4.1.1 Placement Operations

During the Pre-construction Meeting, the Geosynthetics Installer shall outline the methods of

deployment of the GCL materials to be used. Some constraints will apply in this regard to ensure

that the methods employed do not in any way damage the GCLs or the underlying conveyance

piping. In this regard, however, the Geosynthetics Installer should be familiar with the deployment

recommendations of the Manufacturer of the materials, the special conditions in the specifications

and the recommendations of the Engineer. These procedures shall be discussed for acceptability

during this meeting, and the agreed procedures documented in the minutes of that meeting.

Prior to the placement of any GCL materials, the Geosynthetics Installer may marshal rolls in various

locations so as to facilitate deployment and minimize the transit distance during deployment.

Provided that the handling and storage requirements, outlined in Subsection 5.3. above. are
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satisfied, the CQA Consultant is not required to oversee or document this particular activity.

Particular emphasis is however, made for the requirement to keep these rolls dry at all times.

Prior to, during, and subsequent to deployment, the CQA Consultant shall ensure that:

On slopes, deployment shall be down not across the slope,

Deployment shall always be from the highest point to the lowest:

The materials shall only be cut using approved cutters, and care taken to ensure that

materials underlying the GCLs are not damaged or disturbed during cutting, and

The materials shall be kept clean at all times up to and including the time of placement of the

geotextile covering the GCL.

The CQA Consultant shall continuously monitor and document the deployment of the GCLs.

5.4.1.2 Weather Conditions

In general, GCL material deployment shall not be carried out during any form of precipitation, in the

presence of excessive moisture (e.g.. fog or dew), in an area of ponded water, or during periods of

high winds. in addition, as these materials are to be covered by a LCRS system, only as much of

the GCL should be deployed in a given shift as can be covered by the geotextile and/or soil cover in

that shift, to minimize the exposure of the material to the weather (i.e., to prevent hydration of the

bentonite). Alternatively, the Geosynthetics Installer shall place an interim cover layer (such as a

geomembrane~type liner) to keep the GCL dry until the LCRS system can be placed. The

Geosynthetics Installer shall be responsible for any damage caused to the GCL due to the failure to

place the geomembrane above the GCL in a timely fashion, regardless of any interim measures

provided.

The CQA Consultant shall ensure that these requirements are adhered to, and that the weather

conditions during deployment are properly documented.

5.4.1.3 Damage to theMaterials

The CQA Consultant shall record all areas requiring repair due to damage during shipping, handling

or deployment, or manufacturing flaws in the materials. The CQA Consultant shall prescribe the
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method of repair to be used, based on the nature and size of the problem and judgment based on

experience. All repairs shall be performed in accordance with the requirements of Subsection 5.4.4

of this CQA Plan. In cases where the material is pervasively damaged and repair is impractical, the

material so affected shall be marked accordingly, removed and set aside to avoid reuse. These

materials shall be removed from the site. and appropriate credit recorded to Gila Bend Power

Partners, L.L.C.

5.4.2 Joining

Panels of the GCL materials shall be joined by simple overlapping. Adjacent panels shall be

overlapped between 6 and 9 inches on the sides and 12 inches at roll ends and the overlap shall

have granular bentonite placed over the overlapped edge.

The COA Consultant shall continuously monitor the joining operations for these materials. Upon

completion, the CQA Consultant shall visually examine all overlaps and verify that the requirements

outlined above have been satisfied.

5.4.3 Anchorage

The edges of the GCL-lined areas. in particular at the top of the steep slope, shall be secured to

prevent slippage and preserve the continuity and integrity of the GCL. Perimeter edges of the GCLs

shall be anchored in anchor trenches as shown on the project plans.

5.4.4 Repairs

Any damage or flaws to the GCLs shall be repaired by the placement of a patch of GCL over the flaw

or damage, extending at least 1 ft. beyond the flaw or damage in every direction, and have granular

bentonite placed over the exposed edge. Alternatively, the GCL panel shall be replaced. The CQA

Consultant shall monitor and document all repairs.

GILA BEND - APPENDIX D _ consTRUcTion QUAUTY ASSURANCE PLAN
IT PROJECT #147100

PAGE 18



6.0 GEOMEMBRANE LINER CONSTRUCTION QUALITY

ASSURANCE

Material consisting of high density polyethylene (HDPE) resin, fabricated in sheets and delivery to

the site on rolls. are presented in this section. These materials serve the function of a barrier layer.

6.1 GEOMEMBRANE MANUFACTURING

6.1.1 Manufacturer's Certification

The Manufacturer of the geomembrane shall provide to the designated Gila Bend Power Partners,

L.L.C. representative, for review by the CQA Consultant. prior to the installation of any of the

materials. the following information:

The origin (procedure), identification (brand name and number) and production date of the

resin).

Copies of the quality control certificates for the resin used to produce each geomembrane for

the project.

Copies of the quality control certificates for the geomembrane showing the results of quality

control testing.

A list of the guaranteed values for the menu of properties indicated on Table 1. contained in

Appendix B of this CQA Plan.

A notarized certification that the materials delivered to the site have test values for each

property listed on Table 1 which meet or exceed the property values guaranteed for that

material.

The CQA Consultant shall review this documentation, and confirm that the materials specified

correspond to the materials for which the documentation has been prepared. These certifications

shall be included in the final report of the CQA program. Any discrepancies shall be reported to the

designated Gila Bend Power Partners, L.L.C. representative, with details of the discrepancies and

the nature of the materials actually on site.
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6.1.2 Rolls

The Manufacturer of the geomembrane shall provide quality control certificates representing each

roll of material to be provided to the project, to the designated Gila Bend Power Partners, L.L.C.

representative. These certificates shall be notarized, and signed by the Manufacturer's Production

Manager or Quality Control Manager, and shall provide the sampling procedures and results of

quality control testing.

The CQA Consultant shall verify that these certificates represent all rolls of geomembrane provided

to the project, and meet the Specifications and the requirements of Table 1 of this CQA Plan. The

CQA Consultant shall include this documentation in the final report of the CQA program.

6.2 GEOMEMBRANE CONFQRMANCE TESTING

6.2.1 Sampling Procedures

Samples of geomembranes for conformance testing shall be sufficiently large as to provide enough

material to meet the test requirements. If additional specimens are required to be tested, additional

material would be required.

The sample should not include material from the outermost wrapping of the roll. The CQA Consultant

shall mark the machine direction on the sample using an arrow. If the sample must be cut further for

shipping, match lines should be show-n on all pieces to illustrate the original configuration of the

sample. The CQA Consultant shall forward the samples to the Geosynthetics Laboratory for testing.

Unless otherwise specified, samples for standard conformance testing shall be collected at the

minimum rate of one per 100,000 ftp of geomembrane supplied.

6.2.2 Conformance Test Procedures

Testing shall be carried out by the Geosynthetics Laboratory to determine the values for the

appropriate properties tested in accordance with the ASTM test methods indicated in Table 1. The

standard properties to be conformance tested include:

\
Mass per unit area

Grab tensile strength
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Thickness

Carbon black content

Carbon black dispersion

6.2.3 Conformance Test Results

The results of the testing shall be reported to the CQA Consultant. The CQA Consultant shall review

the results for conformance with the Specifications and the requirements of Table 1. any

nonconforming test results shall be reported to the designated Gila Bend Power Partners, L.L.C.

representative, the geomembrane Manufacturer, and the Geosynthetics installer. Resampling shall

be conducted and the tests repeated. Until the results of the repeat testing are available, no

geomembranes represented by the sample in question may be deployed. If the second round of

tests confirms the nonconformance of the sample, the roll from which the sample was taken shall be

rejected. as well as any other rolls that are considered to be represented by that sample. as

determined by the CQA Consultant ham a review' of the geomembrane Manufacturer's quality

control testing and certification. Additional testing of previously unsampled rolls determined to be

represented by the failed sample may be conducted, at the expense of the geomembrane

Manufacturer, to determine the acceptability of those rolls based on the same acceptance criteria.

In certain circumstances, depending on the nature of the failing test, Gila Bend Power Partners,

L.L.C. may, on the recommendation of the Engineer and/or CQA Consultant, accept the failed

material if the property not meeting the Specifications is deemed to not be critical to the performance

of the geomembrane in its particular application, and will not have any adverse consequences with

regard to the performance of the liner system. The CQA Consultant shall include the results of all

conformance testing in the final report of the CQA program.

6.3 GEOMEMBRANE SHIPPING, HANDLING, AND STORAGE

6.3.1 Shipping

Shipping of the geomembrane rolls shall be by the Geomembrane Manufacturer or other party as

contracted to the Geomembrane Manufacturer. Upon receipt at the site, responsibility for the rolls

shall transfer to the Geosynthetics Installer. The shipping of the rolls shall conform to the

requirements of the Geomembrane Manufacturer, but in any event shall be carried out in a manner

which shall protect the rolls from damage in transit.

GILA BEND - APPENDIX D - CONSTRUCTION QUALITY ASSURANCE PLAN
IT PROJECT #147100

PAGE 21



6.3.2 Handling

Unloading and handling of the rolls on site shall be the responsibility of the Geosynthetics Installer.

The Geosynthetics Installer shall ensure that any equipment and operators responsible for the

movement of the rolls about the site do so in a manner that will minimize the exposure to damage or

deleterious conditions.

6.3.3 Storage

The geomembrane rolls shall be stored on site in a secure location that will minimize the exposure to

dirt or potential damage due to the proximity of working equipment, vandalism, etc. In some cases,

rolls can be marshaled at various locations to minimize transit distances and delays during

deployment.

6.4 GEOMEMBRANE INSTALLATION

6.4.1 Deployment

6.4.1.1 Placement Operations

During the Pre-construction Meeting. the Geosynthetics Installer shall outline the methods of

deployment of the geomembrane materials to be used. Some constraints will apply in this regard, to

ensure that the methods employed do not in any way damage the geomembrane. in this regard,

however, the Geosynthetics Installer should be familiar with the deployment recommendations of the

Manufacturer of the materials, the special conditions in the Specifications and the recommendations

of the Engineer. These procedures shall be discussed for acceptability during this meeting. and the

agreed procedures documented in the minutes of that meeting.

Prior to the placement of any geomembrane materials, the Geosynthetics Installer may marshal rolls

in various locations so as to facilitate deployment and minimize the transit distance during

deployment. Provided that the handling and storage requirements, outlined in Subsection 5.3. above

are satisfied, the CQA Consultant is not required to oversee or document this particular activity.

Prior to, during, and subsequent to deployment, the CQA Consultant shall ensure that:

On slopes, deployment shall be down, not across the slope.
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Deployment shall always be from the highest point to the lowest.

The materials shall only be cut using approved cutters .

The materials shall be kept clean at all times.

The CQA Consultant shall continuously monitor and document the deployment of the geomembrane.

6.4.1.2 Weather Conditions

In general, geomembrane material deployment shall not be carried out during heavy precipitation. in

an area of ponded water, or during periods of high winds.

The CQA Consultant shall ensure that these requirements are adhered to, and that the weather

conditions during deployment are properly documented.

6.4.1.3 Damage to the Materials

The CQA Consultant shall record all areas requiring repair due to damage during shipping, handling.

or deployment, or manufacturing flaws in the materials. The CQA Consultant shall prescribe the

method of repair to be used, based on the nature and size of the problem, and judgment based on

experience. All repairs shall be performed in accordance with the requirements of Subsection 5.4.8

of this CQA Plan. In cases where the material is pervasively damaged and repair is impractical, the

material so affected shall be marked accordingly, removed, and set aside so as to avoid reuse.

These materials shall be removed from the site, and appropriate credit recorded to Gila Bend Power

Partners, L.L.C.

6.4.2 Seaming

The Geosynthetic Installer must provide the Engineer and CQA Consultant with a seam and panel

layout drawing and update this drawing daily as the job proceeds. No panels should be seamed until

t he panel  l ayout  drawing has been accepted by the Engineer .  The CQA Consul tant  and

Geosynthetics Contractor must agree to a seam numbering system before the start of seaming

operations. One procedure is to identi fy the seam by adjacent panels. For example, the seam

located between Panels 306 and 401 would be Seam No. 306-401 .

Prior to geomembrane welding, each welder and welding apparatus must be tested, at a minimum,
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twice a day in accordance with the Specifications to determine if the equipment is functioning

properly. The CQA Field Manager must observe all welding operations, quantitatively test each trial

weld for peel and seam strength, and record the results. It is very important that the trial weld be

completed under conditions similar to those under which the panels will be welded. The trial weld

must meet specified requirements for peel and seam strength, as specified in Table 2 of Appendix B.

if, at any time, the CQA Field Manager believes that an operator or welding apparatus is not

functioning properly, a weld test must be performed. If there are wider changes in temperature

1_+30°F), humidity, or wind speed. the test weld shall be repeated. The test weld must be allowed to

cool to ambient temperature before testing.

During geomembrane welding operations, the CQA Field Manager must verify the following:

The contractor has the number of welding apparatus and spare parts necessary to perform

the work.

Equipment used for welding will not damage the geomembrane.

The extrusion welder is purged prior to beginning a weld until all the heat-degraded

extrudate is removed (extrusion welding only).

Seam grinding has been completed less than one hour before seam welding. and the upper

sheet is beveled (extrusion welding only).

The ambient temperature measured 6 inches above the geomembrane surface is between

40° and 110°F.

The end of old welds, more than 5 minutes old are ground to expose new material before

restarting a weld (extrusion welding only).

The contact surfaces of the sheets are clean, free of dust, grease, dirt, debris, and moisture

prior to welding.

The weld is free of dust, rocks, and other debris.

For cross seams, the seam is ground to a smooth incline prior to welding (fusion welding

only).

The seams are overlapped a minimum of 3 inches for extrusion and fusion welding, or in

accordance with manufacturer's recommendations, whichever is more stringent.
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No solvents or adhesives are present in the seam area.

The procedure used to temporarily hold the panels together does not damage the panels

and does not preclude CQA testing.

A strip of geomembrane, wide enough and long enough to protect the hot wedge welder

from running on the sub~grade is placed below the geomembrane. This piece may be as

long as the seam itself or shorter and moved along with the seaming equipment. If

necessary, a firm substrate such as a flat board or similar hard surface is placed directly

under the weld overlap to achieve firm support.

The panels are being welded in accordance with the Plans and Specifications.

There is no free moisture in the weld area.

6.4.3 Construction Testing

6.4.3. 1 Non-destructive Seam Testing

The purpose of nondestructive testing is to detect discontinuities or holes in the seam, and it

indicates whether a seam is continuous and non-leaking. Nondestructive tests for geomembranes

include vacuum testing and air pressure testing. Nondestructive testing must be performed over the

entire length of the seam.

Nondestructive testing is performed entirely by the contractor. The CQA Field Manager's

responsibility is to observe and document performance of the testing in compliance with the

Specifications and document seam defects and their repairs.

Nondestructive testing procedures are described below:

For welds tested by the vacuum method, the weld is placed under suction utilizing a vacuum

box made of rigid housing, with a transparent viewing window, a soft neoprene rubber

gasket attached to the open bottom perimeter, a vacuum gauge on the inside, and a valve

assembly attached to the vacuum hose connection. The box is placed over a seam section

which has been thoroughly saturated with a soapy water solution. The rubber gasket on the

bottom perimeter of the box must ht snugly against the soaped seam section of the liner, to

ensure a leak-tight seal. The vacuum pump is energized and the vacuum box pressure
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reduced to approximately 5 psi gauge. Any pinholes, porosity or non-bonded areas are

detected by the appearance of soap bubbles in the vicinity of the defect. Dwell time must not

be less than 15 seconds.

Pressure testing is used to test double seams that have an enclosed air space between

them. Both ends of the air channel should be sealed. The pressure feed device, usually a

needle equipped with a pressure gauge, is inserted into the channel. Air is then pumped into

the channel to a minimum pressure of 30 psi. A 2-minute relaxing period is allowed for the

pressure to stabilize. The air chamber must sustain the pressure for five minutes without

losing more than 2 psi. Following a passed pressure test, the opposite end of the tested

seam must be punctured to release the air. The pressure gauge must return to zero. if not, a

blockage is most likely present in the seam channel. Locate the blockage and test the seam

on both sides of the blockage. The penetration holes must be sealed after testing.

During nondestructive testing, the CQA Field Monitor must perform the following work:

Review Technical Specifications regarding test procedures.

Verify that equipment operators are fully trained and qualified to perform their work.

Verify that test equipment meets project Specifications.

Verify the entire length of each seam is tested in accordance with the Specifications.

Observe all continuity testing and record results on the panellseam log and the panel layout

drawing.

Verify that all testing is completed in accordance with the project Specifications.

Identify the failed areas by marking the area with a waterproof marker compatible with the

geomembrane and inform the contractor of any required repairs, then record the repair area

on the panel/seam log.

Verify that all repairs are completed and tested in accordance with the project Specifications.

\ Record all completed and tested repairs on the repair sheet and the panel layout drawing.

6.4.3.2 Destructive Seam Testing
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Destructive seam tests will be performed at intervals of at least one test per 500 linear feet for

geomembrane seams. However, the CQA Field Monitor must perform additional tests if he or she

suspects a seam which does not meet specification requirements. Reasons for performing additional

tests may include, but are not limited to:

Wrinkling in seam area

Excess crystallinity

Suspect seaming equipment or techniques

Weld contamination

insufficient overlap

Adverse weather conditions

Possibility of moisture, dust, dirt, debris, and other foreign material in the seam

Failing tests

There are two types of destructive testing required for the geomembrane installation: peel adhesion

(peel) and bonded seam strength (shear). The purpose of peel and shear tests is to evaluate seam

strength and to evaluate long-term performance. Shear strength measures the continuity of tensile

strength through the seam and into the parent material. Peel strength determines weld quality. Test

welds must be allowed to cool naturally to ambient temperature prior to testing. Destructive testing

must be performed concurrently with seaming operations. not at the completion of the entire

installation.

The CQA Field Manager will select locations where seam samples will be cut for laboratory testing.

Select these locations as follows:

A minimum of one test per 500 feet of seam length. This is an average frequency for the

entire installation, individual samples may be taken at greater or lesser intervals.

\

A maximum' frequency must be agreed to by the geosynthetic contractor, CQA Field

Manager, and the Project Manager at the Preconstruction Meeting. However, if the number

of failed samples exceeds 2 percent of the tested samples, this frequency may be increased

at the discretion of the CQA Field Manager. Samples taken as the result of failed tests do

not count toward the total number of required tests.
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Do not inform the geosynthetic contractor in advance of selecting the destructive sample locations.

6.4.4 Sampling Procedures

The geosynthetic contractor will remove samples at locations identified by the resident engineer or

monitor. The CQA Field Monitor must:

Observe sample cutting.

Mark each sample with an identifying number which contains the seam number, destructive

test number, welder, date, and time.

Record the sample location on the panel layout drawing and panel-seam log.

Record the sample locat ion, weather condit ions. and reason sample was taken (e.g..

random sample, visual appearance, result of a previous failure. etc.) on the destructive seam

test form.

Two types of samples must be taken at each test location. First, obtain samples per Specifications.

The Geosynthetics Installer must test these samples in the field using a tensiometer capable of

quantitatively measuring shear and peel strengths. The CQA Field Manager must observe the tests.

A geomembrane seam sample passes when the break is a ductile, film tearing bond (FTB). A film

tearing bond means the test strip must break at the edge or the outside of the seam, but not in the

seam. In addition, the seam strength must meet the values specified in Table 2 of Appendix B.

If one or both of the 1-inch specimens fails, in either peel or shear, the Geosynthetics Installer can, at

his discretion: (1) reconstruct the entire seam between passed locations, or (2) take another test

sample 10 feet from the point of the failed test and repeat this procedure. If the second test passes.,

the Geosynthetics Installer can either reconstruct or cap strip the seam between the two passed test

locations. If subsequent tests fail, the sampling and testing procedure is repeated, until the length of

the poor quality seam is established. Repeated failures indicate that either the seaming equipment,

or operator, is not performing properly and appropriate corrective action must be taken immediately.

Once the field test specimens have passed, a sample must be recovered between the passing field

specimen locations for laboratory testing. The sample must be 42 inches long by 12 inches wide,

with the weld centered along the length. Divide the recovered sample into three parts: one 12-inch by

12-inch section for the contractor, one 12-inch by 18-inch for the third party' laboratory for testing and
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one 12-inch by 12-inch for the owner to archive. Record the results of laboratory testing on a

destructive seam test form, the panellseam log, and the panel layout drawing.

If the laboratory test fails in either peel or shear, the contractor must either reconstruct the entire

seam, or recover additional samples at least 10 feet on either side of the failed sample for retesting.

Sample size and disposition must be as described in the preceding paragraph. This process is

repeated until passed tests bracket the failed seam section. All seams must be bounded by locations

from which passing laboratory tests have been taken. Laboratory testing governs seam acceptance.

In no case can field testing of repaired seams be used for final acceptance.

6.4.5 Geosynthetics Laboratory Testing

All CQA destructive samples must be shipped to the Geosynthetics Laboratory to verify seam

quality. Testing includes bonded seam strength and peel adhesion. Test at least five specimens from

each sample in each method used. Minimum test values are presented in the Specifications. The

Geosynthetics Laboratory must provide test results within 24 hours to the CQA Field Manager.

Certified test results are to be provided within five days. The CQA Field Manager or monitor must

immediately notify the CQA Project Director in the event of a calibration discrepancy or failed test

results.

6.4.6 Anchorage

The edges of the geomembrane-lined areas, in particular at the top of the slope, shall be secured to

prevent slippage and preserve the continuity and integrity of the geomembrane. Perimeter edges of

the geomembrane shall be anchored as shown on the project plans.

6.4.7 Repairs

Any portion of the geomembrane with a flaw, which fails a nondestructive or destructive test, where

destructive tests were cut, or where nondestructive tests left cuts or holes must be repaired in

accordance with the Specifications. The CQA Field Manager must locate and record all repairs on

the repair sheet and panel layout drawing. Repair techniques include the following:

Patchinci, used to repair large holes, tears, large panel defects, undispersed raw materials,

contamination by foreign matter, and destructive sample locations.

Extrusion, used to repair small defects in the panels and seams. In general, this procedure

should be used for defects less than 1 inch in the largest dimension.
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Caooinc, used to repair failed welds or to cover seams where welds or bonded sections

cannot be nondestructively tested.

Removal, used to replace areas with large defects where the preceding methods are not

appropriate. Also used to remove excess material (wrinkles, fishmouths, intersections, etc.)

from the installed geomembrane. Area of removal shall be patched or capped.

Repair procedures include the following:

Abrade geomembrane surfaces to be repaired (extrusion welds only) no more than one (1)

hour prior to the repair.

Clean and dry all surfaces at the time of repair.

Verify the acceptance of the repair procedures, materials and techniques by the CQA Field

Manager in advance of the specific repair.

Extend patches or caps at least 6 inches beyond the edge of the defect and around all

corners of material to be patched and the patches, to a radius of at least 3 inches. Bevef

the top edges of patches prior to extrusion welding.

The CQA Consultant shall mcnltor and document all repairs.
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7.0 DRAINAGE NET CONSTRUCTION QUALITY ASSURANCE

7.1 DRAINAGE NET MANUFACTURING

A polyethylene drainage net to be installed between the primary and secondary liner as part of

LCRS.

1.1.1 Manufacturers' Certification

The Drainage Net Manufacturer(s) shall provide to the designated Gila Bend Power Partners, L.L.C.

representative, for review by the CQA Consultant, and prior to the installation of any of the drainage

net materials. the following information:

The origin (producer), identification (brand name and number), and production date of the

resin.

Copies of the quality control certificates for the resin production for resin used to produce

each drainage net for the project.

Copies of the quality control certificates for each drainage net, showing that the results of

quality control testing for the following tests satisfied the Gila Bend Power Partners, L.L.C.

Specification: grab strength, trapezoidal tear strength, puncture strength, and thickness.

A list of the materials comprising each drainage net, expressed as percent by weight.

A list of the guaranteed values for the menu of properties indicated on Table 2, contained in

Appendix B of this CQA Plan, for each drainage net delivered to the site.

A notarized certification that the drainage net materials delivered to the site have test values

for each property listed on Table 2 which meet or exceed the respective property values

guaranteed for that material.

The CQA Consultant shall review this documentation. and» confirm that the materials specified

correspond to the materials for which the documentation has been prepared. These certifications

shall be included in the final report of the CQA program. Any discrepancies shall be reported to Gila

Bend Power Partners, L.L.C., with details of the discrepancies and the nature of the materials

actually on site.
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7.1.2 Drainage Net Rolls

The Drainage Net Manufacturer shall provide quality control certificates representing each roll of

drainage net to be provided to the project, to the designated Gila Bend Power Partners, L.L.C.

representative.

These certificates shall be notarized, and signed by the Drainage Net Manufacturer's Production

Manager or Quality Control Manager, and shall provide:

A listing of the roll numbers provided to the project for each roll of drainage net.

The sampling procedures and results of quality control testing to include, at least, thickness,

mass per uni t  area, and grab tensi le strength performed in accordance with the test

procedures indicated in Table 2.

The CQA Consultant shall verify that these certificates represent all rolls of drainage net provided to

the project and meet the Specifications and the requirements of Table 2 of this COA Plan. The CQA

Consultant shall include this documentation in the final report of the CQA program.

7.2 DRAINAGE NFI' CONFORMANCE TESTING

7.2.1 Sampling Procedures

Samples of drainage net for conformance testing shall be per the Specifications. In general, for the

standard properties noted in Subsection 6.2.2., approximately 10.0 ftp shall be sufficient. If additional

specimens are required to be tested, additional material would be required.

The samples should not include mater ial  f rom the outermost wrapping of  the rol l .  The CQA

Consultant shall mark the machine direction on the sample using an arrow. If the sample must be

cut further for shipping, match l ines should be shown on al l  pieces to i l lustrate the or iginal

configuration of the sample. The COA Consultant shall forward the samples to the Geosynthetics

Laboratory for testing.

Unless otherwise specified, samples for standard conformance testing shall be collected at the

minimum rate of one per 100,000 ftp of drainage net supplied.

7.2.2 Conformance Test Procedures
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Testing shall be carried out by the Geosynthetics Laboratory to determine the values for the

appropriate properties tested in accordance with the ASTM test methods indicated in Table 3. The

standard properties to be conformance tested include:

Thickness

Grab tensile strength

Puncture strength

Trapezoidal tear strength

7.2.3 Conformance Test Results

The results of the testing shall be reported to the CQA Consultant. The CQA Consultant shall review

the results for conformance with the Specifications and the requirements of Table 3. Any

nonconforming test results shall be reported to the designated Gila Bend Power Partners, L.L.C.

representative, the Drainage Net Manufacturer(s), and the Geosynthetics Installer. Re-sampling shall

be conducted and the tests repeated. Until the results of the repeat testing are available, no drainage

net represented by the sample in question may be deployed. If the second round of tests confirms

the nonconformance of the sample, the roll from which the sample was taken shall be rejected, as

well as any other rolls that are considered to be represented by that sample, as determined by the

con Consultant from a review of the Drainage Net Manufacturers' quality control testing and

certification. Additional testing of previously unsampled rolls determined to be represented by the

failed sample may be conducted, at the expense of the Drainage Net Manufacturer, to determine the

acceptability of those rolls based on the same acceptance criteria.

In certain circumstances, depending on the nature of the failing test, Gila Bend Power Partners,

L.L.C. may, on the recommendation of the Engineer and/or CQA Consultant, accept the failed

material if the property not meeting the Specifications is deemed to not be critical to the performance

of the drainage net in its particular application, and will not have any adverse consequences with

regard to the performance of the drainage net or the liner system. The CQA Consultant shall include

the results of all conformance testing in the final report of the CQA program.

7.3 DRAINAGE NET SHIPPING, HANDLING, AND STORAGE

7.3.1 Shipping

Shipping of the drainage net rolls shall be by the Drainage Net Manufacturers or other party as

GILA BEND _ APPENDIX D _ CONSTRUCTION QUALITY ASSURANCE PLAN
IT PROJECT #147100

PAGE 33



contracted to the Drainage Net Manufacturers. Upon receipt at the site, responsibility for the

drainage net rolls shall transfer to the Geosynthetics installer. The shipping of the drainage net rolls

shall conform to the requirements of the Drainage Net Manufacturers, but in any event shall be

carried out in a manner which shall protect the rolls from damage in transit.

7.3.2 Handing

Unloading and handling of the drainage net rolls on site shall be the responsibility of the

Geosynthetics Installer. The Geosynthetics Installer shall ensure that any equipment and operators

responsible for the movement of the drainage net rolls about the site do so in a manner that will

minimize the exposure to damage or deleterious conditions.

7.3.3 Storage

The drainage net rolls should be stored on site in a secure location that will minimize the exposure to

dirt or potential damage due to the proximity of working equipment, vandalism, etc. in some cases,

rolls of drainage net can be marshaled at various locations to minimize transit distances and delays

during deployment. In addition, the drainage net rolls shall be protected from exposure to ultraviolet

light, precipitation or other wetting, and any dirt, dust, or mud which may be on site. Any protective

wrappings provided for the rolls for shipping should be kept in place until the rolls are deployed. In

that regard, the integrity and performance of the drainage net is dependent on the protection

provided by the protective covers on the drainage net rolls. The CQA Consultant shall examine the

rolls of drainage net immediately upon delivery, and from time to time during handling and storage on

site. Any missing or damaged protective coverings shall be noted and documented. In the case of

missing or damaged protective coverings at the time of delivery to the site, those rolls shall be

segregated and examined for signs of damage or degradation due to the exposure to ultraviolet light.

These instances shall be reported to the designated Gila Bend Power Partners, L.L.C.

representative.

7.4 DRAINAGE NET INSTALLATION

7.4.1 Deployment

7.4.1.1 Placement Operations

During the Pre-construction Meeting, the Geosynthetics Installer shall outline the methods of

deployment of the drainage net to be used. Considerable freedom is available to the Geosynthetics
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Installer in this regard. These procedures shall be discussed for acceptability during this meeting,

and the agreed procedures documented in the minutes of the meeting.

Prior to the placement of any drainage net, the Geosynthetics Installer may marshal rolls in various

locations so as to facilitate deployment and minimize the transit distance during deployment.

Provided that the handling and storage requirements outlined in Subsection 6.3. above are satisfied,

the CQA Consultant is not required to oversee this particular activity.

Prior to, during, and subsequent to deployment, the CQA Consultant shall ensure that:

The equipment or procedures used for deployment of rolls or panels is in conformance with

the procedures discussed and approved at the Pre-construction Meeting.

No equipment is allowed to track directly on the drainage net surface.

Any flaws or damage from the manufacture or transportation of the drainage net are marked

for repair.

Any pervasively flawed or damaged materials shall be set aside for evaluation by the CQA

Consultant and Geosynthetics Installer, in order to determine if the problem is recurrent, and

to decide whether the rolls of drainage net so affected are repairable.

Drainage Nets shall be cut using only approved methods.

Drainage Nets shall be installed clean, with no entrapment or contamination of stones, soil,

foreign matter, or even dust that could adversely affect the performance of the drainage net.

and care shall be taken to preserve that condition until covered.

Any personnel working on or around the drainage nets before, during, and after deployment

are not smoking, eating. or drinking, wearing hard soled shoes, or undertaking any other

activities that could damage the drainage net or compromise site safety in any way.

I.

Manipulation of the rolls or panels of the drainage net does not entail excessive dragging of

the material.

A CQA Field Monitor observes drainage net materials either during or just after deployment

and performs a walkover of the material, marking the flaws and/or damage for future repair,

and ensuring that the other requirements for deployment noted above are met.
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In addition, the CQA Consultant shall establish a table in the CQA documentation records which

correlates the roll number or other identification given by the Geosynthetics installer or Drainage Net

Manufacturers to the location where deployed.

7.4.1.2 Weather Conditions

In general, drainage net deployment should not be carried out during any form of precipitation. in the

presence of excessive moisture (e.g., fog or dew). in an area of ponded water. or during periods of

high winds.

The CQA Consultant shall ensure that these requirements are adhered to and that the weather

conditions during deployment are properly documented.

7.4.1.3 Damage to the Materials

The CQA Consultant shall record all areas requiring repair due to damage during shipping. handling.

or deployment, or manufacturing flaws in the materials. The CQA Consultant shall prescribe the

method of repair to be used, based on the nature and size of the problem, and judgment based on

experience. All repairs shall be performed in accordance with the requirements of Subsection 6.4.3

of this CQA Plan. in cases where the drainage net is pervasively damaged and repair is impractical,

the material so affected shall be marked accordingly, removed, and set aside so as to avoid reuse.

These materials shall be removed from the site, and appropriate credit recorded to Gila Bend Power

Partners, L.L.C.

7.4.2 Seaming

All drainage nets shall be sewn to provide continuous coverage using a sewing procedure and stitch

type approved by the Engineer at the Pre-construction Meeting. Prior to seaming the rolls of

drainage nets shall be overlapped by a minimum of 6 inches.

All sewing shall be carried out using polymeric thread with chemical resistance and endurance

properties equivalent to the drainage net.

The CQA Consultant shall periodically monitor the seaming operations for drainage net. Upon

completion, the CQA Consultant shall confirm that all drainage nets have been properly sewn.

GILA BEND - APPENDIX D - CONSTRUCTION QUALITY ASSURANCE PLAN
IT PROJECT #147100

PAGE 36



7.43 Repairs

Any damage or flaws to the drainage net shall be repaired by the placement of a patch of the same

drainage net over the flaw or damage, extending at least 1 foot beyond the flaw or damage in every

direction. The patch shall be seamed in the same manner as the production drainage net seams, as

outlined in Subsection 6.4.2 of this CQA Plan.

On slopes, if a tear in the drainage net or other flaw or damage extends horizontally more than 10

percent of the roll width, that roll shall be removed from the slope and, if otherwise meeting the

Specifications, used in a non-slope location, and repaired as outlined above.

The COA Consultant shall monitor and document repairs to the drainage net.

I
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8.0 SOILS CONSTRUCTION QUALITY ASSURANCE

The soils components of the liner system and engineered fills associated with the impoundments and

slope regrading will consist of a variety of materials, dictated by the availability of locally occurring

soils. On-site soils include organic rich sandy silt/si lty sand with gravel and sand and rounded

gravel/silty sand. The construction quality assurance of these soil materials is presented in the

following subsections.

8.1 SOIL MATERIALS SELECTION

The soil materials used in the construction of the liner system will consist of a variety of materials,

dictated by the availability of locally occurring soils.

8.1.1 Structural Fill Materials

Structural full materials to be used for engineered fills shall consist of inorganic soils free of debris

and particles greater than 3 inches in size. The soil should be compactable with a moisture content

in the range for which the specified compaction is attainable.

Structural fol! materials to be used for other than engineered fills may consist of any locally occurring

soil with an organic content less than 20 percent.

8.1.2 Overliner

Overliner material, consisting of select onsite soils, shall conform to the gradation requirements and

in no case include oversize particles that can damage the liner. Continuous monitoring of overlier

material placement is required to provide assurance the soil is dumped and spread uniformly without

damaging the liner with heavy equipment.

8.1.3 Gravel

l.

Gravel to be used for collector drains for the LCRS Drainages shall consist of free draining granular

materials with less than 5 percent passing the No. 20o sieve.

8.2 PLACEMENT AND coMpAcTion CRITERIA
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8.2.1 Structural Fill Materials

General engineered fills for the main berm, intermediate berms or other fills supporting structures

should be compacted in lifts not exceeding 6 inches in compacted thickness, compacted to at least

95 percent of the Modified Proctor maximum dry density.

Fills for landscaping purposes shall be placed in lifts not exceeding 18 inches thickness, nominally

compacted to 90 percent of the Modified Proctor maximum dry density.

8.2.2 Gravel

The gravel shall be placed in a single lift. These soils do not require any particular comparative effort.

Care must be taken during placement not to damage the underlying geosynthetics.

8.2.3 Liner Subgrade Surface Preparation

Prior to the placement of the GCL, the sub-grade surface shall be scarified, smooth graded, and

lightly compacted, where possible, to seal the surface. All rocks, roots or other objects that could

damage the GCUgeomembrane shall be removed.

8.3 SOILS TESTING

8.3.1 Laboratory Soils Testing

Laboratory testing of the soils materials and soil admixtures to be used at the site shall be carried out

for the purpose of materials selection prior to construction and for materials quality control and

evaluation during construction operations. The CQA Consultant shall be responsible for the

collection of samples and shipping of samples to the designated Soils Laboratory.

8.3.1.1 Laboratory Conformance and Quality ControlTesting

Conformance testing associated with the selection of suitable materials for use in the capping

system will be carried out by the Soils Laboratory and evaluated by Gila Bend Power Partners,

L.L.C., the Engineer, and the CQA Consultant in advance of the commencement of construction.

In the process of the evaluation and selection of suitable pal materials for all purposes in the

evaporation impoundment construction, laboratory testing shall be undertaken in accordance with

the test procedures indicated:

GILA BEND _ APPENDIX D _ CONSTRUCT\ON QUALITY ASSURANCE PLAN
!PT PROJECT #147100

PAGE 39



Test
Overliner

Materials
Gravel Structural Fill Material

Moisture Content I per 5.000 yd N/A I per 10.000 cy

Particle Size I per 5.000 yd° per 5.000 yd" I per 10.000 cy

Proctor I per 5.000 yd N/A I per 50.000 cy

Moisture content: ASTM D2216

Moisture/density relationship (Modified Proctor): ASTM D1557

These tests are carried out under the supervision of the Engineer and/or CQA Consultant prior to

construction. in addition, during construction, additional tests are carried out to provide quality control

and ensure that the source of the materials does not vary significantly or adversely from one area of

the source to another and that the properties that are required in the Specifications are met. The

frequency and need for a given test is discussed in Subsection 7.3.1 .2, following.

8.3.1.2 Laboratory Testing Frequency

The frequency of testing required during the selection process for soil materials is a function of the

quantity of each soil  type required. in addit ion to the existing documentation of the source. In

general, however, testing shall be conducted in accordance with the requirements of the project

Specifications, but in any event, at a minimum frequency of one test per 20,000 cubic yards of

material for each test procedure. The precise menu of tests for a given application shall be as noted

below.

Quality control testing conducted during the placement and compaction of the soil materials shall be

carried out at frequencies for different soil applications and types as follows:

It should be noted that in all cases, at least one test shall be carried out, regardless of the quantity of

materials placed and compacted, where relevant. The CQA Consultant shall review all laboratory

test results and forward an evaluation of all testing to the designated Gila Bend Power Partners,

L.L.C. representative and the Earthworks Contractor.

8.3.2 Field Soils Testing

The CQA Consultant shall be responsible for providing field in situ testing of the soils after placement

and compaction, to determine their as-compacted properties and confirm conformance with the
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Specifications.

Field quality control testing is carried out as a component of the construction quality assurance

program by the CQA Consultant. The principal in situ testing carried out is the field determination of

density and moisture content. This testing is conducted using a nuclear moisture~density gauge in

accordance with ASTM D2922 and D3017.
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9.0 CQA FINAL REPORT

Upon final closure of the site, the CQA Consultant will prepare the CQA Final Report. This report will

be the final record of the Quality Assurance information for the site. in general. the report shall

include all submittal items discussed in this CQA Plan. This should include. at a minimum:

The GCL and geomembrane manufacturer's certification documents.

The GCL and geomembrane conformance testing results and action taken against any

material that was found to be out of specification.

The HDPE liner panel plan. as constructed, including the location of all sampling locations

and any failed welds and their associated repair dimensions.

Field notes from the installation procedure, including such information as weather and

unusual circumstances.

The results of all destructive testing on the GCL and geomembrane.

The drainage net manufacturer's certification docu.ments.

The drainage net conformance testing results and action taken against any material that was

found to be out of specification.

Any field notes created during installation of the drainage net.

The results of all soils testing, including both in situ testing and laboratory testing.

The report should also provide a narrative description, in general. of the site's construction, noting all

unusual occurrences encountered (i.e., failed seams extreme weather. etc.). This report will be

provided to the Owner.
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APPENDIX D-1

QUALIFICATIONS OF PARTIES
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APPENDIX D-1

QUALIFICATIONS OF PARTIES

The following identification and qualifications should be required of all parties.

A.1 ENGINEER

Industrial Power Technology, Santa Rosa, California.

A.2 EARTHWORKS CONTRACTOR

The qualifications of the Earthworks Contractor are specific to the construction contract. and

independent of the geosynthetic quality assurance program for the installation.

A.3 GEOSYNTHETICS RESIN SUPPLIERS

The qualifications of the Resin Suppliers are specific to the Manufacturers' requirements. The Resin

Suppliers should have a demonstrated history of providing consistent resin properties for use in their

particular geosynthetic type,

A.4 GEOSYNTHETICS MANUFACTURERS

The Geosynthetics Manufacturers shall be able to provide sufficient production capacities and

qualified personnel to meet the demands of the project. The Geosynthetics Manufacturers shall be

pre-qualified and approved by the Engineer and Gila Bend Power Partners, L.L.C.

A.5 GEOSYNTHETICS INSTALLER

The Geosynthetics Installer shall be trained and quali19ed to install geosynthetic clay liners, HDPE

geomembranes and drainage nets. The Geosynthetics Installer shall be specifically approved and/or

licensed by the Manufacturers of the geosynthetics to be installed in the system. A copy of the

approval letter or license shall be submitted by the Geosynthetics Installer to Gila Bend Power

Partners, L.L.C.

A.6 CONSTRUCTION QUALITY ASSURANCE CONSULTANT
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To be determined.

A.7 GEOSYNTHETICS LABORATORY

The Geosynthetics Laboratory shall have experience in testing geosynthetics and be familiar with

American Society for Testing and Materials (ASTM), Federal Test Method Standards (FTMS),

National Sanitation Foundation (NSF), and other applicable test standards. The Geosynthetic

Laboratory shall be capable of providing test results within 24 hours of receipt of samples and shall

maintain that standard throughout the installation.

A.8 SOILS LABORATORY

The Soils Laboratory shall have experience in testing all types of soils and be familiar with American

Society for Testing and Materials (ASTM), Corps of Engineers (COE) and other applicable test

standards. The Soils Laboratory shall be capable of providing test results within 2-hours of receipt of

samples and shall maintain that standard throughout the installation.

A.9 OWNER

Gila Bend Power Partners, L.L.C.
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APPENDIX D-2

PROPERTY & TEST METHOD REFERENCE TABLES

FOR GEOSYNTHETIC MATERIALS

\
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Property Standard Units

Minimum

Specified Values Test Method

Average Thickness
Minimum

Average
Mils 60 ASTM D751

Minimum Thickness Minimum 54 ASTM D751

Density Minimum g/cms 0.94
ASTM D1505 or

ASTM D792

Resin Melt Index Maximum Range g/I0 min. 0.1 -1.1
ASTM D1238

Cond. 190/2.16

Tensile Properties Each Direction

Yield Strength Minimum In/in 132 ASTM D638

Break Strength Minimum In/in 228 ASTM D638

Elongation at Yield Minimum % 10 ASTM D638

Elongation at Break Minimum % 600 ASTM D638

Tear Strength Minimum lb 42 ASTM D4533

Puncture Resistance Minimum lb 108 ASTM D4833

Low Temperature Minimum °c -60 ASTM D746

Carbon Black Content Maximum Range % 2.0-3.0 ASTM 01603

Carbon Black Dispersion A-I or A-2 ASTM D3015

Dimensional Stability MaximumChange % 2.0 ASTM D1204

Environmental

Stress Crack
Minimum Hours 2,000 ASTM D1693

TABLE 1

HIGH DENSITY POLYETHYLENE GEOMEMBRANE

PROPERTIES AND TEST METHODS

Notes:

1.
2.
3.
4.

Yield strength is based on a yield stress of 2,200 psi.
Break strength is basedon a break stress of 3,800 psi.
Tear strength is based on a tear unit strength of 700 lb/in.
Puncture resistance is based on a unit puncture resistance of 1,800 lb/in.
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Property Standard Units
Minimum

Specified Values
Test Method

Average Thickness Minimum Average Mils 60 ASTM D75 I

Bonded Seam Strength Minimum Dublin 132 ASTM D4437

peel Adhesion

Fusion Minimum lb/in 90 ASTM D4437

Extrusion Minimum In/in 78 ASTM D4437

Property Standard Units
Minimum

Specified Values
Test Method

Mass Per Unit Area Minimum oz/ydl2 10 ASTM os2e1

Grab Strength Minimum lb 225 ASTM D1682

Puncture Strength Minimum lb 125 ASTM D3787

Bursting Strength Minimum psi 400 ASTM D3786

Trapezoid Tear Minimum lb 90 ASTM D4533

Permittivity Minimum
-1

sec 0.8 ASTM D4491

TABLE 2

HIGH DENSITY POLYETHYLENE GEOMEMBRANE

SEAM STRENGTH PROPERTIES

Notes:

1.
2.

Seam strength is based on a yield stress of 2.200 psi,
Peel adhesion is based on a yield stress of 1,500 psi for fusion seams and 1.300 psi for extrusion seams.

TABLE 3

GEOTEXTILE

PROPERTIES AND TEST METHODS
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Property Standard Units
Minimum

Specified Values
Test Method

BENTONITE Minimum

Mass Per Unit Area Minimum lb/f12 1.0 u-

Montmorillonite content Maximum % 90

Moisture Content Typical % 10 ASTM D4643

GCL

Mass Per Unit Area Minimum lb/ft2 1.1 ASTM D3776

Thickness Minimum In. 0.2 ASTM 01777

Grab Tensile (Machine Direction) Minimum lb. 120 ASTM D4632

Puncture Resistance Minimum lb. 150 ASTM D4833

Water Permeability Maximum cm/sec 1.0-10.9 ASTM D5084

T A B L E  4

GEOSYNTHETIC CLAY LINER

PROPERTIES AND TEST METHODS

Note:

1 . Only one of the sandwich geotextiles serves the function of reinforcement of the composite material.
Hence, only properties specific to that fabric are presented.
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APPENDIX E

COST ESTIMATE ASSUMPTIONS

\
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LIST OF ASSUMPTIONS

CONCEPTUAL CONSTRUCTION COST ESTIMATE

EVAPORATION IMPOUNDMENTS

GILA BEND POWER PROJECT

The top 12 inches of agricultural soil is stripped, stockpiled, and hauled offsite due to its
potential for high root and other organic content. Stripping is required primarily where the
liner system is being installed to remove organic and other similar deleterious materials. The
stripped top soil will be stockpiled to the site north of the plant site. The top soil will require
environmental sampling and testing to assess any potential contamination due to historical
agricultural uses, such as pesticides. No direct haul for re-use is assumed.

Clear and grubbing is required in non-agricultural areas to remove weeds and desert
vegetation. Organic debris is hauled off to a landfill.

The existing concrete irrigation ditches will be demolished and hauled off to a landfill.

The drainage channels and impoundment cells will be an approximately balanced cut/fill
excavation, yielding an insignificant excess of material. Portions of any excess may be used
for the following:

Minor fill and landscaping.

Plant site pad fill,

Excess soil will be stockpiled onsite to the west of the plant site for future use.

Scraper equipment will likely conduct mass excavation
impoundment construction.

for evaporation pond, or

The interior and exterior berms of the impoundment cells are to be removed and re
compacted as structural fill and not left as in situ material to ensure appropriate moisture
content and compaction density for berm stability.

For purposes of structural fill, low permeability soil liner, and overlier materials, it has been
assumed, until further Geotechnical investigation can be performed, that onsite soils can be
used without formal screening operation.

It has been assumed that clay is available onsite for use as low permeability soil liner,
although there is no Geotechnical borrow investigation that supports that a clay deposit
exists onsite.

9. Only moisture conditioning has been assumed, no formal screening to remove oversize
material is required.

10.
1

The low permeability soil liner and geomembrane liners require comprehensive conformance
testing and full-time monitoring to fulfill the CQA program. The costs are estimated to reflect
a level of effort associated with this type of work.

11.

12.

A 6 feet high chain link fence with three-strand barbed wire is required around the perimeter
of the facility. The fence consists of industrial gauge wire fabric and heavy-duty posts.
The placement and spreading of overlier material on top of the HDPE liner is to be

GILA BEND - APPENDIX E _ COST ESTIMATE ASSUMPTIONS
IT PROJECT # 147100
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7.

6.

5.

4.

3.

2.

1.
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vehicles. The likelihood of HDPE
damage is low as inherent with similar projects of this type. The HDPE should be protected
at all times from traffic from construction equipment to ensure its integrity of membrane and
seams. A small size track dozer is assumed to spread the overlier material from temporary
thickened roads built for the haul truck access.

conducted using lightly loaded rubber tired or tracked

13. Structural fill involving hand labor and equipment to place and compact to backfill the liner
anchor trenches is required.

14. The unit price for geosynthetic, polyethylene manufactured products are market sensitive to
the petroleum industry, which of late has increased in raw material prices. Therefore the unit
pricing for such line items as HDPE piping, PE collection piping, HDPE liner, and PE genet.

15. A unit price for geocomposite clay liner (GCL) has been included as an alternate to low
permeability soil liner, in the event clay deposits do not exist at this site or the unit cost to
process is more expensive.

16. The coarse gravel layer in the impoundment cells are included to provide drivability during
salt removal. The gravel allows the rubber tire loader and highway trucks to drive into each
cell and load salt. The unit price provides for crushed, angular coarse rock to be used. This
rock is generally more expense than rounded river Mn, but will provide a more stable base
for which to drive on.

17. Landscaping gravel has been included to cover the outside slope and top of perimeter berms
around the evaporation pond to prevent erosion, mitigate dust.

*

18. A gravel blend base (AB material or similar) is required to provide durable, low maintenance
access roads to and around the evaporation ponds. The gravel will allow drivability to the
valves and LCRS sumps. Periodic inspections of the outside of perimeter berms will likely be
required. The access road could also be used for security patrols.

19. Staff level gages are required to monitor the accumulation levels in the pond.

GILA BEND -APPENDIX E _ COST ESTIMATE ASSUMPTIONS
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APPENDIX B

LABORATORY ANALYTICAL REPORTS



ANALYTICAL RESULTS FOR GROUNDWATER SAMPLES
COLLECTED FROM WELLS IN TOWNSHIP 5 SOUTH, RANGE 5 WEST,

SECTION 20 (JUNE, 2000)
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R E C E I v E D
MALCGLM P;RNF,

J

HARGIS + ASSOCIATES, INC.
HYDROGEOLOGY • ENGINEERING OCT 3 0 2000

1400 East Southern Avenue, Suite 620
Tempe, AZ 85282-5679
Phone: 480.345.0888
Fax: 480.730.0508

]'UCSON

October 23, 2000

VIA REGULAR MAlL

Ms. Stacie Alter
MALCOLM~PIRNIE
One South Church Avenue
Suite 540
Tucson, AZ 95701-1643

Re: Water Quality Results for Paloma Ranch wells

Dear Ms. Alter:

Enclosed please find water quality results for groundwater samples collected from production wells
located at Paloma Ranch, Gila Bend, Arizona. The legal descriptions of each of the two wells were used
for the water quality sample identifiers. Please call if you have questions,

Sincerely,

HARGIS sso c l

\.
Micheal Long, G A
Principa'I Hydrogeologist, Director Arizona Operations

MRL/JCY:clt

Enclosure

clt886-l0100 Other Offices:

Tucson, AZ

San Diego, CA

:Ni l
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Del MarAnalytk;aI
2852 ANon Ave., Irvine, CA92606

1014 E. Cooley Dr., Suite A, Canon, CA92324

16525 Shaman Way, Suite C-11, Van Nuys, CA 92406

9484 Chesapeake Dr., Suite eos. San Diego, CA92123
9830 South 51st SL. Suite B-120. Phoenix, AZ 85044

(949 261.1022 FAX (949) 261.1228

(909 704667 FAX (9091 37&1M6

(818) 7n9-1844 FAX (818) W9¥M3
(619) 505~9596 FAX (619) 505.9689
(480) 785-0043 FAX (480) 7%~0851

GBPP 886
Sampled: 06/21/00
Received: 06/21/00

Issued: 06/30/00

Harris & Associates, Inc. - Tempe
1400 E. Souther Ave., Ste. 620
Tempe, AZ 85282
Attention: Michael Long

Client Project IQ.

Report Number: PJF0386

CASE NARRATIVE

LABORATORY
NUMBER

SAMPLE
DESCRIPTION

SAMPLE
MATRIX

PJF0386-0 I
PJF0386-02
PJF0386-03
PJF0386-04

C(5-5) 20DCC
C(5-5)20DCC
C(5-5)20CBB
C(5-5) 20CBB

Water
Water
Water
Water

MPLE RECEIPT: Samples woe received intact, on ice, and with chain of axstody documentation.

)LD[NG TIMES: Holding times were met.

ESERV ATION _' Samples requiring preservation wee verified prior to sample analysis.

JQC CRITERIA: All analyses met method criteria

LSERVATIONSz No significant observations were made.

BCONTRACTED : No analyses were subcontracted to an outside laboratory.

,L MAR NALYTICAL 9 PHOENIX (AZ0426)
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Del MarAnal\/tical
2852 Anon Ave., lvvme. CA 92606

10\4 E. C°°1°Y Dr.. Sure A, Catton, CA92324
16525 Sherman Way, Suite C-11, Van Nuys, CA 92406

9484 Chesapeake Dr., Suite 805, San Diego, CA 92123

9830 South 51st St.. Suite 8-120, Phoenix, AZ 85044

(949) 2e1.1022 FAX (949) 261-\228

(909) 370~4667 FAX (sos) 37011046

(818) 779-1844 FAX (818) 7794843

(619) 505-9596 FAX (619) 505.9689

(480) 7a54>048 FAX (450) 785-0s51

Client Project ID: GBPP 886
Sampled: 06/21/00

Received: 06/21/00

Harris & Associates, Inc. - Tempe

1400 E. Souther Ave., Ste. 620

Tempe, AZ 85282

Attention: Michael Long
Report Number: PJF0386

TOTAL RECOVERABLE METALS

Method Batch
Reporting

Limit
Sample
Result

Dilution
Facto r

Date Date
Extracted Analyzed

Do ta
Qualifiers

mg/I mg/I

ND
ND
ND
ND
N D

POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2203
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206

41

Sample ID: PJF0386-01 (C(5-5) 20DCC - Water)

EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 245. l
EPA 200.7
EPA 258. I
EPA 200.7
EPA 200.7
EPA 200.7
EPA 273. I
EPA 200.7
EPA 200.7

sample ID: PJF0386-03 (C(5-5) 20CBB _ Water)

0.050
0.050
0.010
0.0040
0.0050

2.0
0.010
0.020
0.050
0.50

0.00020
0.050

1.0
0.050
2.5

0.0050
5 .0

0.050
0.050

ND
N D
ND
2.5
ND
ND
6.6
N D
31
ND
360
ND
ND

l
l
l
I
I
l
l
I
I
I
I
I
l
I
I
l
I
1
I

6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00

6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/22/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00

EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 245. l
EPA 200.7
EPA 258. I
EPA 200.7
EPA 200.7
EPA 200.7
EPA 273. I
EPA 200.7
EPA 200.7

ND
N D

0.022
ND
ND
5 7
N D
N D
ND
3 . 8
ND
ND
7_9
ND
32
ND
410
ND
ND

1
I
I
I
I
l
1
I
l
I
l
I
I
I

6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00

POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2808
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206

0.050
0.050
0.010
0.0040
0.0050

2.0
0.010
0.020
0.050
0.50

0.00020
0.050
1.0

0.050
2.5

0.0050
5.0

0.050
0.050

l
I
I
I
I

6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/28/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00

6/23/00
6/23/00
6/23/00
6/28/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00

reject Manager
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Del MarAnalytic:al
2852 Al10f\ Ave.. Irvine, CA92606

1014 E. Cooley Dr.. Sure A, Conlon, CA92324

16525 Sherman Way, Suite C-11, Van Nuys. CA92406

9484 Chesapeake Dy., Suite 805. San Diego, CA92123

sea South 5\st SL, Suite B-120, Phoenix, AZ 85044

(949) 2614022 FAX (949) 261.1228

(909) 370.4667 FAX (909) 3704046

lam 779-1844 FAX lava) 7791a43

(cos) 5059596 FAX (619) 505.9689
(480) 78S-0043 FAX (480) 785-0851

Client Project ID: GBPP 886
Sampled: 06/21/00

Received: 06/2 l /00

Harris & Associates, Inc. - Tempe

1400 E. Souther Ave., Ste. 620

Tempe, AZ 85282

Attention: Michael Long
Report Number: PJF0386

DISSOLVED METALS

Method Batch
Reporting

Limit
Sample
Result

Dilution
Factor

Date Date
Extracted Analyzed

Do ta
Qualifiers

mg/l mg/I

Sample ID: PJF0386-02 (C(5-5) 20DCC - Water)

Antimony, Dissolved
Arsenic. Dissolved
Barium, Dissolved
Beryllium, Dissolved
Cadmium, Dissolved
Calcium. Dissolved
Chromium, Dissolved
Copper, Dissolved

Magnesium, Dissolved
Mercury,Dissolved

Potassium. Dissolved
tum. Dissolved
Dissolved

Sodium. Dissolved
Thallium. Dissolved

EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 245. I
EPA 200.7
EPA 258. l
EPA 200.7
EPA 200.7
EPA 200.7
EPA 273.1
EPA 200.7
EPA 200.7

POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2808
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206

0.050
0.050
0.010
0.0040
0.0050

2.0
0.010
0.020
0.050
0.50

0.00020
0.050
1.0

0.050
2.5

0.0050
5.0

0.050
0.050

ND
ND
0.70
ND
ND
4 3
ND
ND
ND
2. 7
ND
ND
7.2
ND
32
ND
370
ND
ND

\
I
l
l
I
I
I
I
I
l
I
I
I
I
I
l
1
I
l

6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/28/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00

6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/28/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00-~-1

Sample ID' PJFO

Antimony, Dissolved
Arsenic. Dissolved
Barium, Dissolved
Beryllium,Dissolved
Cadmium. Dissolved
Calcium. Dissolved
Chromium, Dissolved
Copper,Dissolved

386-04 (C(5-5) 20CBB - Water)

Magnesium, Dissolved
Mercury, Dissolved
Nickel.Dissolved
Potassium. Dissolved
Selenium. Dissolved

l
I
l
I
l
l
l
I
l
I
l

Sodium. Dissolved
Thallium. Dissolved

EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 245. l
EPA 200.7
EPA 258. l
EPA 200.7
EPA 200.7
EPA 200.7
EPA 273. l
EPA 200.7
EPA 200.7

POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2808
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206
POF2206

0. 050
0. 050
0 . 010

0 . 0040
0. 0050

2.0
0 . 01 0
0 . 020
0. 050
0. 50

0. 00020
0. 050

l .0
0. 050

2.5
0 . 0050

5.0
0. 050
0. 050

ND
ND

0. 035
ND
ND
5 7
ND
ND
ND
4.0
ND
ND
7_9
ND
34
ND
4 1 0
ND
ND

I
l
I
I
I
I
l
I

6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/28/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00
6/22/00

6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/28/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00
6/23/00

DEL MAR ANALYTICAL, PHOENIX (AZ0426)
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Del MarAnalytk:al
2852 Anon Ave., urine, CA92606

1014 E. Cooley Dr., Suite A, Catton. CA 92324

16525 Sherman Way, Suite G11, Van Nuys, CA 92406

9484 Chesapeake Dr., Suite eos, San Diego, CA92123
9830 sum 51ST St., Suite B~120. Phoenhl, AZ 85044

4949> 261.1022 FAX 4949) 261.1228

(909) :a704667 FAX (909) 3704046

(amp 7791844 FAX (81a) 779-1848

(619) 505-9596 FAX (619) sos-seas
(480) 785-0043 FAX (4a0) 78540e51

Client Project ID: GBPP 886
Sampled: 06/21/00
Received: 06/21/00

Harris & Associates, Inc. - Tempe
1400 E. Souther Ave., Ste. 620
Tempe, AZ 85282
Attention: Michael Long

Report Number: PJF0386

INORGANIC

.nalyte Method Batch
Reporting

Limit

mg/1

Sample
Result

Dilution
Factor

Date Date
Extracted Analyzed

Data
Qualifiers

mg/l
ample ID: PJF0386-01 (C(5-5) 20DCC - Water)

alkalinity as CaCO3 SM2320B
Chloride EPA 300.0
luoride EPA 300.0
iitrate-N EPA 300.0
Iitrite-N EPA 300.0

POF2727
POF2314
POF2314
POFZ314
POF2314

5.0
50
L0

0.10
0.10

5 9
5 1 0
4 . 1
2.0
ND

l
100
10
l
l

6/27/00
6/22/00
6/22/00
6/22/00
6/22/00

6/28/00
6/22/00
6/22/00
6/22/00
6/22/00

pH Units pH Units
ample ID: PJF0386-01 (C(5-5) 20DCC - Water)

H EPA 150.1 PoF2l28 NA 8.02

mhos/cm mhos/cm

I 6/21/00 6/21/00 HT-I

ample ID: PJF0386-0l (C(5-5) 20DCC - Water)

pacific Conductance SM25loB POF2307 2.0 l 6/23/00 6/23/00

m8/1

2100

mg/I
mole ID: PJF0386-01 (€(5-5) 20Dcc - Water)

sulfate EPA 300.0 POF23 14 5.0

°c
130

°c
10 6/22/00 6/22/00

ample ID: PJF0386-01 (C(5-5) 20DCC _ Water)

temperature EPA 170.1 PoF2l29 NA

mg

18

mg/I

l 6/21/00 6/21/00 HT-I

ample ID: PJF0386-01 (C(5-5)20DCC - Water)

oral Dissolved Solids SM2540C
ample ID: PJF0386-03 (C(5-5) 20CBB - Water)

Salinity as CaCO3 SM2320B
`hloride EPA 300.0
Fluoride EPA 300.0
fitrate-N EPA 300.0
itritc-N EPA 300.0

POF2329 20 1100 I 6/23/00 6/23/00

POF2727
POF2314
PoF23l4
POF2314
P0F2314

5.0
50
1.0

0.10
0.10

53
610
4.3
2.1
ND

I
100
10
1
l

6/27/00
6/22/00
6/22/00
6/22/00
6/22/00

6/28/00
6/22/00
6/22/00
6/22/00
6/22/00

~e t h  P r i c e
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Del MarAnalytical
2852 Alton Ave., lrvune, CA 92606

\014 E. C°°l°y my, Suite A, Canon, CA 92324
16525 Shaman Way, Suite c-11, Van nvvs. CA92406

94a4 Chesapeake Dr.. Suite 805, San Diego, cA9212a

sea sow Sm St., Suite B-120, Phoenix, AZ sso44

(949) 261.1022 FAX (949) 2<s1-1z2e
(909) a70-4e67 FAX (909) 370>1046

(81s) 779-1844 FAX (ale) 779-184a

(619) sas-9s9e FAX (619) sos-seas
(480) 785-0043 FAX (480) 785-0851

Client Project ID: GBPP 886
Harris & Associates, Inc. - Tempe

1400 E. Souther Ave., Ste. 620

Tempe, AZ 85282

Attention: Michael Long
Report Number: PJF0386

Sampled: 06/21/00
Received: 06/21/00

INORGANIC

malyte Method Batch
Reporting

Limit
Sample
Result

Dilution
Facto r

Date Date
Extracted Analyzed

Data
Qualifiers

pH Units pH Units

sample ID: PJF0386-03 (C(5-5) 20CBB _ Water)

,H EPA 150.1 PoF2l28 NA 7.99

mhos/cm mhos/cm

I 6/21/00 6/21/00 HT-I

Sample ID: PJF0386-03 (C(5-5) 20CBB - Water)

Qpeciiic Conductance SM25 lOB POF2307 2.0 I 6/23/00 6/23/00

mg/l

2400

mg/l

sample ID: PJF0386-03 (C(5-5) 20CBB - Water)

sulfate » EPA 300.0 POF2314 5.0

°c
160

°c
10 6/22/00 6/22/00

sample ID: PJF0386-03 (C(5-5) 20CBB - Water)

Temperature EPA 170.1 P0F2129 NA

mg/I

18

mg/I

1 6/21/00 6/21/00 HT-I

ample ID: PJF0386-03 (C(5-5) 20CBB - Water)

`otal Dissolved Solids SM2540C POF2329 20 1300 l 6/23/00 6/23/00

1
DEL MAR ANALYTICAL, PHOENIX (AZ0426)
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Del MarAnalytical
2852 Anon Ave.. Irvine. CA 92606

1014 E. Cooley Dr., Suite A, Colton, CA92324

16525 Sherman Way, Suite C-11, van Nuys, CA 92406

9484 Chesapedw DY.. Suite 805, San Diego. CA 92123
9830 South 51st SL, Suite B~120, Phoenix, AZ 85044

<949) 281.1022 FAX (949) 261-1228
(909) 370-4667 FAX (909) 370-1046
(Asa) 779-1844 FAX (818) 779-1843
(619) 50s9596 FAX (619) sos-sees
(480) 785-0043 FAX (480) 785-085 I

Client Project ID GBPP 886
Sampled: 06/2 l /00
Received: 06/2 l /00

Harris & Associates, Inc. - Tempe
1400 E. Souther Ave., Ste. 620
Tempe, AZ 85282
Attention: Michael Long

ReportNumber: PJF0386

TOTAL RECOVERABLE METALS

Result

Reporting
Limit U n i t s

Spike
Level

Source %REC

Result %REC Limits RPD

RPD

Limit

D a t a

Q u a l i f i e r s

0 . 0 0 0 2 0 M8/1

0 . 0 0 0 2 0 M 8 / I

0 0 0 0 2 0 m8/1

0 . 0 0 5 0 0 1 0 8 8 5 - 1 1 5

S o u r c e :  P J F 0 3 3 0 - 0 2

0 . 0 0 5 0 0 N D 58. 4 85~l  15

S o u r c e :  P J F 0 3 3 0 - 0 2

0 . 0 0 5 0 0 N D 58 . 8 8 5 - 1 1 5

M

acolyte

ch: POF2203 Extracted: 06/22/00
pk Analyzed: 06/22/00 (POF2203-BLKI)
'cure ND

s Analyzed: 06/22/00 (POF2203-BSI)
'Cllfy 0.00541

Trix Spike Analyzed: 06/22/00 (POF2203-MSI)
r-gury 0.00292

Trix Spike Dup Analyzed: 06/22/00 (POF2203-MSDI)
rcury 0.00294 0.00020 me/l 0 . 6 8 3 2 0 M

POF2206 Extracted: 06/22/00
nk Analyzed: 06/23/00 (poF2206-BLK1)
irony ND

*Nic ND

tum ND
Jnium ND

mum ND

;tum ND

opium ND

per ND

d ND

;ncsium ND

»:el ND

xssium ND
mum ND

: a N D

Cr N D

tum N D

Elium N D

N D

0.050

0.050

0.010

0.0040

0.0050

2.0

0.010

0.020

0.050

0.50

0.050

1.0

0.050

2.5

0.0050

5.0

0.050

0.050

mg/1

Mg/\

mS/l

'HE/I

mS/I

mg/l

mS/I

- no

ms/l

mg/\

mg/1

mS/I

mg/1

mg/I

ms/1

mg/I

Mg/1

mS/I

th Price
j0jgg( Manager

PJF0386
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Del MarAnal\/tical
2852 Anon Ave.. Irvine, CA 92606

1014 E. C°OI¢y Dr., Suite A, Canon. CA 92324
16525 Sherman Way, Suite C-11, Van Nuys, CA92406

9484 Chesapeake Dr.. Suite sos, San Diego, CA92123
9830 South 51st SL. Suite B-120, Phoenix, AZ 85044

(949) 261-1022 FAX (949) 2614228

(909) 370-4667 FAX (909) 3701046

(8\8) 779-1844 FAX (818) 779-1843

(619) 505.9596 FAX (619) 50w689

(480) 785-0043 FAX (480) 785-0851

Client Project ID: GBPP 886
4
I
a

Sampled: 06/21/00
Received: 06/21/00

Harris & Associates, Inc. - Tempe
1400 E. Souther Ave., Ste. 620
Tempe, AZ 85282
Attention: Michael Long

Report Number: PJF0386

TOTAL RECOVERABLE METALS

nalyte

arch: POF2206 Extracted: 06/22/00

:s Analyzed: 06/23/00 (POF2206-BSI)
»simony
sonic

rum

ryllium

drum

lcium

r' "tum

Result

Reporting

Limit Units

Spike

Level

Source

Result

%REC
%REC Limits RPD

RPD

Limit
Data

Qualifiers

1418

0 . 0 5 0

0 . 0 5 0

0 . 0 1 0

0 . 0 0 4 0

0 . 0 0 5 0

2 . 0

0 . 0 1 0

0 . 0 2 0

0 . 0 5 0

0 . 50

0 . 0 5 0

1. 0

0 . 0 5 0

2 . 5

0 . 0 0 5 0

5 . 0

0 . 0 5 0

0 . 0 5 0

mg/1

mg/1

mg/1

M8/1

mg/ l

ms / I
mg/I

m 8 / 1

M 8 / I

M g / 1

M 8 / 1

m g / I

m S / I

m g / I

mg/1

mg/1
m S / l

M S / 1

1.00

1.00

1.00

1.00

1.00

10.0

1.00

1.00

1.00

10.0

1.00

10.0

1.00

21.4

0.0500

50.0

1.00

1.00

M-HA

1.10

1.15

1.06

1.1 l

1.12

11.1

1.06

1.02

d 1.09

-gnesium 10.8

:cl 1.06

zassium 11.5

erbium 1.14

22.0

vet 0.0540

iium 54.4

gallium 1.07

IC 1.08

trix Spike Analyzed: 06/23/00 (POF2206-MSI)

tinny L23

sonic 1.35

rum 1.10

trillium 1.19

drum 1.15

ilium 136

romium 1.07

rnpcr 1.15

id 1.11

67.5

1.18

13.7

gnesium

kea

0.050

0.050

0.010

0.0040

0.0050

2.0

0.010

0.020

0.050

0.50

0.050

1.0

I .00

L00

I .00

1.00

I .00

10.0

I .00

1.00

I .00

10.0

1.00

10.0

110 85-115

115 85-115

106 85-115

I l l 85-1 15

112 85-115

I l l 85-115

106 85-115

102 85-115

109 85-115

108 85-115

106 85-115

115 85-115

114 85-115

103 85-115

108 85-115

109 85-115

107 85-115

108 85-115

Source: PJF0330-02
ND 120 70-130

0.070 128 70-130

0.041 106 70-130

ND 119 70-130

ND 115 70-130

130 60,0 70-130

0.011 106 70-130

ND 114 70-130

ND 111 70-130

60 75.0 70-130

0.10 108 70-130

ND 130 85-115

'eth Price
reject Manager

mg/ I

m8/ l

mg/\

mS/l

Mg/ l

ms / I

mg/ I

m8/1
m y !

mg/1

mg/ I

m8/ l M
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Del MarAnalytk3al
2852 Alton Ave., Irvine. CA 92606

1014 E. Cooley Dr., Susie A, Colton. CA 92324
16525 Sherman Way, Suite C-11, Van Nuys, CA 92406

9484 Chesapeake Dr., Suite 805, San Diego, CA 92123
9830 South 51st SL, Suite B-120, Phoenix, AZ 85044

(949) 26\.1022 FAX (949) 2614228
(909) 370-4567 FAX (909) a70~1046
law) 7794844 FAX lala)  7794843
(619) 505.9596 FAX (619) sos-9sa9
(480) 785043 FAX (gaol 785.0851

Client Project ID: GBPP 886
Sampled: 06/21/00
Received: 06/21/00

Harris & Associates, Inc. - Tempe
1400 E. Souther Ave., Ste. 620.
Tempe, AZ 85282
Attention: Michael Long

Report Number: PJF0386

TOTAL RECOVERABLE METALS

Result

Reporting

Limit Units

Spike

Level

Source %REC
Result %REC Limits RPD

RPD
Limit

D a t a

Q u a l i f i e r s

m g/1

m g/1

mg/I

m8/1

mg/l

mg/I

1 . 00

2 1 . 4

0 . 0 5 0 0

5 0 . 0

1 . 00

L 0 0

M

1.21

s e r e

r u m

r y l l i u m

¢d miu m

calcium

l l ' 0n l iu m

M-HA

»ppr
ad

magnesium

~keI

M

M

nalyte

arch: POF2206 Extracted: 06/22/00

matrix Spike Analyzed: 06/23/00 (POFI2206-MSI)
lenin 1.26 0.050

in: 89.7 2.5

cr 0.0586 0.0050

diam 2630 50

llllium 1.03 0.050

no 1.17 0.050

a""K Spike Dup Analyzedz 06/23/00 (POF2206-MSD1)
y 0 , 0 5 0

1 . 28 0 . 0 5 0

1.10 0 . 010

1.18 0 . 0 0 4 0

1. 14 0 . 0 0 5 0

1 3 5 2 . 0

1. 04 0 . 0 1 0

1 . 18 0 . 0 2 0

1 . 07 0 . 0 5 0

6 6 . 9 0 . 5 0

1 . 17 0 . 0 5 0

13 . 7 1. 0

1 . 22 0 . 0 5 0

8 8 . 8 2 . 5

0 . 0 5 8 6 0 . 0 0 5 0

2 6 3 0 5 0

1 . 05 0 . 0 5 0

1 . 18 0 . 0 5 0

tassium

cer i u m

ion

v e t

d i a m

gallium

ac

1118/1

ms/I

M8/1

me/1

Mg/1

mg/l

mg/1

m8/l

M8/1

MS/1

mM

m8/1

mg/l

mS/I

mS/I

mS/I

Mg/1

M8/1

1.00

1.00

1.00

1.00

1.00

10.0

1.00

1.00

1.00

10.0

1.00

10.0

1,00

21.4

0.0500

50.0

l .00

I .00

Source: PJF0330-02
ND 126 70-130

66 l I l 70- l30

ND I 17 70- l30

2600 60.0 85-1 15

ND 103 70- l30

ND l 17 70-130

Sou ice: PJF0330-02
ND l 18 70- l30

0.070 121 70-130

0.041 106 70-130

ND l l 8 70-130

ND l 14 70- l30

130 50.0 70. l30

0.011 103 70-130

ND 117 70-130

ND 107 70-130

60 69.0 70-130

0. 10 107 70-130

ND 130 85-1 15

ND 122 70- 130

66 107 70-130

ND 1 17 10- 130

2600 60.0 85-1 15

ND 105 70-130

ND 1 18 70-130

1.64

5.32

0

0.844

0.873

0.738

2.84

2.58

3.67

0.893

0.851

0

3.23

1.01

0

0

1.92

0.851

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

M

'Beth Price
'reject Manager
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Del MarAnaI\/tical
2852 Alton Ave., \Mme. CA 92606

1014 E. C°°1°y Dr., Suite A, Colton, CA 92324
16525 Sherman Way. Suite C-11. Van Nuys, CA 92406

9484 Chesapeake Dr., Suite 805, San Diego. CA 92123

9630 sum 51st St., Suns e-120, Phoenix. AZ 85044

(949) 261.1022 FAX (949) 261.1228
(909) 3704667 FAX (909) 370.1046
(818) 779-1844 FAX (818) 779-1843
(Sus) sos~9s9s FAX (619) 505.9689
(4e0) 78540043 FAX (480) 785.0851

Client Project ID: GBPP 886
Sampled: 06/21/00
Received: 06/21/00

1

Harris & Associates, Inc. - Tempe
1400 E. Souther Ave., Ste. 620
Tempe, AZ 85282
Attention: Michael Long

Report Number: PJF0386

TOTAL RECOVERABLE METALS

Result

Reporting

Limit Units

Spike

Level

Source

Result

%REC
%REC Limits RPD

RPD

Limit

Data

Qualifiers

0.00020 H18/I

0 . 0 0 0 2 0 mS/I

0 . 0 0 0 2 0 mg/1

000500 110 85-1 15

Source: pJF0194-01
0.00500 ND I l l 85-115

Source: PJFOI94-01
0.00500 ND 109 85-1 15

nalyte

xtcht POF2808 Extracted: 06/28/00

ark Analyzedz 06/28/00 (POF2808-BLKI)
~rcury ND

:s Analyzedz 06/28/00 (POF2808-BSI)
rcury 0.00549

trix Spike Analyzed: 06/28/00 (POF2808-MSI)
rcury 0.00554

trix Spike Dup Analyzed: 06/28/00 (POF2808-MSDI)
rcury 0.00547 0.00020 Mg/1 1.27 2 0

Rh Price
:eject Manager

PJF0386
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Del MarAnal\/tical
2852 Anon Ave., lrwle. CA 92606

1014 E. C°°l€Y of.. Suite A, Colton, CA 92324
16525 Shaman Way. Suite C-11, Van Nuys, CA 92406

9484 Ctlesapaake of., Suite ans. San Diego, CA92123
9830 scum SIS( St.. Suite B-120. Phoenix, AZ 85044

(949) 2614022 FAX (949) 2614228
(909) 370-4667 FAX (909) 370.1046
(818) 779-1844 FAX (818) 7794843
(619) 505-9596 FAX (619) 505-9689
(480) 785.004:a FAX (480) 785.0851

Client Project ID: GBPP 886
Sampled: 06/21/00
Received: 06/21/00

Harris & Associates, Inc. - Tempe
1400 E. Souther Ave., Ste. 620
Tempe, AZ 85282
Attention: Michael Long

Report Number: PJF0386

DISSOLVED METALS

Result

Reporting

Limit Units

Spike

Level

Soured %REC
Result %REC Limits RPD

RPD
Limit

Data

Qualifiers

gnesium, Dissolved

kea, Dissolved

0 . 0 5 0

0 . 0 5 0

0 . 0 1 0

0 . 0 0 4 0

0 . 0 0 5 0

2 . 0

0 . 0 1 0

0 . 0 2 0

0 . 0 5 0

0 . 5 0

0 . 0 5 0

1 . 0

0 . 0 5 0

2 . 5

0 . 0 0 5 0

5 . 0

0 . 0 5 0

0 . 0 5 0

m g / I

m M

m g / I

M g / \

mS/ \

m s / I

M g / \

m s / I

Mg / 1

m g / I

m g / \

m g / l

m 8 / 1

m g / l

M 8 / l

m s / I

m g

m s / I

i a l y t e

c h :  P O F 2 2 0 6  E x t r a c t e d :  0 6 / 2 2 / 0 0

i n k  A n a l y z e d z  0 6 / 2 3 / 0 0  ( P O F 2 2 0 6 - B L K I )
simony, Dissolved N D

epic, Dissolved N D

tum, Dissolved N D

gallium, Dissolved N D

imam, Dissolved N D

sum, Dissolved N D

.o"""m, Dissolved N D

dissolved N D

d, Dissolved N D

N D

N D

mssium, Dissolved N D

:mum, Dissolved N D

ca, Dissolved N D

.Cr, Dissolved N D

inurn, Dissolved N D

.Ilium, Dissolved N D

:, Dissolved N D

' S  A n a l y z e d :  0 6 / 2 3 / 0 0  ( P O F 2 2 0 6 - B S I )
simony, Dissolved

zenic, Dissolved

ium, Dissolved

gallium, Dissolved

lmium, Dissolved

sum, Dissolved

'opium,  D issolved

aper, Dissolved

Dissolved

gnesium, Dissolved

u»' "dissolved

1.10

1.15

1.06

1.11

1.12

11.1

1.06

1.02

1.09

10.8

1.06

0 . 0 5 0

0 . 0 5 0

0 . 0 1 0

0 . 0 0 4 0

0 . 0 0 5 0

2 . 0

0 . 0 1 0

0 . 0 2 0

0 . 0 5 0

0 . 5 0

0 . 0 5 0

m8/ l

mS/I

Ms/ \

mg/ l

u18/I

Mg/\

mg/ l

1 . 00

1 . 00

1 . 00

1 . 00

1 . 00

10 . 0

1 . 00

1 . 00

1 . 00

10 . 0

1 . 00

110

115

106

I l l

H 2

I l l

106

102

109

108

106

8 5 - 1 1 5

8 5 - 1 1 5

8 5 - 1 1 5

8 5 - 1 1 5

8 5 - 1 1 5

8 5 - 1 1 5

8 5 - 1 1 5

8 5 - 1 1 5

8 5 - 1 1 5

8 5 - 1 1 5

8 5 - 1 1 5

th Price
reject Manager

PJ F 0386
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Del MarAnalyu'<3al
2852 Anon Ave., line. CA 92606

1014 E. Cooley Dr, Sure A, Colton,CA 92324
16525 Sherman Way,SuiteC-11, Van Nuys, CA 92406

9484 ChesapeakeDr.,Suite 805. San 0490- CA 92123
9830 South51stSL, Suite 8420, Phoenix, AZ 85044

<949> 2s1-1022 FAX 1949) 261.1229

(909) 370-4667 FAX (9091 370-1046

(818) 779-1844 FAX (818) 779-1843

(619) sos-9596 FAX (619) 50s9689

l480) 785.0043 FAX <4e0) 7854851

»

Client Project ID: GBPP 886
: Harris & Associates, Inc. - Tempe
. 1400 E. Souther Ave., Ste. 620
i Tempe, AZ 85282
I Attention: Michael Long

Report Number: PJF0386

Sampled: 06/21/00
Received: 06/21/00

DISSOLVED METALS

Result

Reporting
Limit Units

Spike
Level

Source %REC
Result %REC Limits RPD

RPD
Limit

Data
Qualifiersnalyte

I t c h :  P O F 2 2 0 6  E x t r a c t e d :  0 6 / 2 2 / 0 0

is Analyzed:  06/Z3/00 (POF2206~BSl)

tassium, Dissolved I L5

erbium, Dissolved 1.14

ice, Dissolved 22.0

vet, Dissolved 0.0540

diam, Dissolved 54.4

gallium, Dissolved 1.07

If' "dissolved 1.08

1.0

0.050

2.5

0.0050

5.0

0.050

0.050

mg/1

m8/1

mg/I

mg/l

mg/I

m8/1

"18/l

10,0

1.00

21.4

0.0500

50.0

1.00

1.00

4

M-HA

M

Spike Analyzed:  06/23/00 (POF2206-M SI)

loony, Dissolved 1.23

scenic, Dissolved

rum, Dissolved

ryllium, Dissolved

drum, Dissolved

lcium, Dissolved

romium, Dissolved

per, Dissolved

ad, Dissolved

<gnaium, Dissolved

:kea, Dissolved

zassium, Dissolved

erbium, Dissolved

ca, Dissolved

/Er, Dissolved

iium, Dissolved

gallium, Dissolved

L35

1.10

1.19

1.15

136

1.07

1.15

l . l l

67.5

1.1s

13.7

1.26

89.7

0.0586

2630

1.03

1.17

M

~c, Dissolved

0.050

0.050

0.010

0.0040

0.0050

2.0

0.010

0.020

0.050

0.50

0.050

1.0

0.050

2.5

0.0050

50

0.050

0.050

m8/1

Mg/1

mg/1

Mg/1

Mg/1

mS/I

mg/1

mg/l

mg/l

mg/I

m8/l

Mg/1

M M

mg/l

mg/I

mS/I

mg/I

ms/I

1.00

1.00

1.00

1.00

1.00

10.0

1.00

1.00

1.00

10.0

1.00

10.0

1.00

21.4

0.0500

50.0

1.00

1.00

115 85-1 15

H E 85-1 15

103 85-1 15

108 85-1 15

109 85-115

107 85-1 15

108 85-1 15

Source:  PJF0330-02

N D 120 70-130

0.070 128 70-130

0.041 106 70-130

N D 119 70-130

N D 115 70-130

130 60.0 70-130

0.011 106 70-130

N D 114 70-130

N D 111 70-130

60 75,0 70-130

0.10 108 70-130

N D 130 85-115

N D 126 70-130

66 111 70-130

N D 117 70-130

2600 60.0 85-115

N D 103 70-130

N D 1 17 70-130

th Price
reject Manager
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Del MarAnal\/tical
2B52 AnonAve., twine, CA92606

1014 E. C°°1¢Y DL, Suite A, Canon, CA92324

16525 Sherman Way. Suite C-\1, VanNuys, CA92406

9484 Chesapeake Dr., Suite eos, San Diego. CA92123

9830 South 5181 St.. Suite B~120, Phoenix, AZ 85044

(949) 261-1022 FAX (949) 261.122B
(sos) 370-4667 FAX (909) 370>1046
(818) 719-1a44 FAX (818) 779-1843
(619) 505-9596 FAX (619) 505-9689
(480) 785-0043 FAX (480) 785.0a51

Client Project ID_: GBPP 886
Sampled: 06/2 I /00
Received: 06/2 I /00

Harris & Associates, Inc. - Tempe
1400 E. Southern Ave., Ste. 620
Tempe, AZ 85282
Attention: Michael Long

Report Number: PJF0386

DISSOLVED METALS

Reporting
Limit U n i t s

S p i k e

L e v e l

Source %REC
Result %REC Limits RPD

RPD
Limit

D a t a

Q u a l i f i e r s

beryll ium, Dissolved

cadmium. Dissolved

M - H A

h r ~ - i u m .  D i s s o l v e d

magnesium, Dissolved M

potassium. Dissolved M

R e s u l t

a r c h :  P O F 2 2 0 6  E x t r a c t e d :  0 6 / 2 2 / 0 0 .

I a t r i c  S p i k e  D u p  A n a l y z e d :  0 6 / 2 3 / 0 0  ( P O F 2 2 0 6 - M S D I )

antimony, Dissolved 1. 21 0 . 0 5 0

1 . 28 0 . 0 5 0

1 . 10 0 . 0 1 0

1 . 18 0 . 0 0 4 0

1. 14 0 . 0 0 5 0

1 3 5 2 . 0

1.04 0 . 0 1 0

1 . 18 0 . 0 2 0

1 . 07 0 . 0 5 0

66 . 9 0 . 50

1 . 1 7 0 . 0 5 0

13 . 7 1.0

1 . 22 0 . 0 5 0

8 8 . 8 2. 5

0 . 0 5 8 6 0 . 0 0 5 0

2 6 3 0 5 0

1 . 0 5 0 . 0 5 0

1 . 18 0 . 0 5 0

mg/l

U18/l

mg/I

mS/l

mg/1

mg/1

mg/I

mg/I

mg/1

Mg/l

ms/ l

mg/1

MS/1

mg/l

m8/l

mg/l

mg/I

mS/I

1.00

L00

1.00

1.00

1.00

10.0

L00

1.00

1.00

10.0

1.00

10.0

1.00

21.4

0.0500

50.0

1.00

1.00

S o u r c e :  P J F 0 3 3 0 - 0 2

N D 118

0 . 0 7 0 121

0 . 0 4 1 1 0 6

N D I 18

N D 1 1 4

1 3 0 50 . 0

0.01 l 1 0 3

N D I 17

N D 1 0 7

6 0 6 9 . 0

0 . I O 107

N D 1 3 0

N D 1 2 2

6 6 107

N D 117

2 6 0 0 6 0 . 0

N D 105

N D 118

10-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

70-130

10-130

70-130

85-1 15

70-130

70-130

70-130

85-1 15

70-130

70-130

1.64

5.32

0

0.844

0.873

0.738

2.84

2.58

3.67

0.893

0.851

0

3.23

L01

0

0

1.92

0.851

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

M

0 . 0 0 0 2 0 MM

arch: POF2808 Extracted: 06/28/00

lank Analyzed: 06/28/00 (POF2808-BLKI)
ND

CS Analyzed: 06/28/00 (POF2808-BSI)
. 0.00549 0 . 0 0 0 2 0 m 8 / I 0 . 0 0 5 0 0 110 8 5 - 1 1 5

Project Manager
P J F 0 3 8 6

1 2  o f  1 7

the ravulMv pertain only lo the samples teaed in the luborubry. 77th.\ report shall not be repmrlucal except in
full, without wrutenpermissbn /ram Del Mar Analytiall



Del MarAnal\/tical
2852 Anon Ave., Irvine. CA 92606

1014 E. Cooley Df., Suite A, Canon, CA 92324

16525 Sherman Way, Suite C-11, Van Nuys, CA92406

9484 Chesapeake Dr.. SuRe eos, San Diego, CA92123
9830 South 51st St., Suite B-120, Phoenix, AZ 85044

<949> 261.10a FAX (949) 2614228

(909) 370-4687 FAX lace) 379046
(818) 779-1a44 FAX law) n9~184a

(619) 505-9596 FAX (619) 50e9689

(480) 785-0043 FAX (480) 785-0851

Client Project ID: GBPP 886
Sampled: 06/21/00
Received: 06/21/00

Harris & Associates, Inc. - Tempe
1400 E. Souther Ave., Ste. 620
Tempe, AZ 85282
Attention: Michael Long

Report Number: PJF0386

DISSCLVED METALS

nalyte Result

Itch: POF2808 Extracted: 06/28/00

Reporting
Limit Units

Spike

Level

Source
Result

%REC
%REC Limits RPD

RPD

Limit

Data

Qualifiers

0.00020 mg/l
Source: pJF0194-01

0.00500 ND I l l 85-115

Source: PJF0194-01
0.00500 ND 109 85-115

matrix Spike Analyzed: 06/28/00 (POF2808-MSI)
'rcury, Dissolved 0.00554

Citrix Spike Dup Analyzed: 06/28/00 (POF2808-MSDI)
rcury, Dissolved 0.00547 0.00020 mg/l 1.27 20

th Price
reject Manager

PJF0386
13 of 17

the ravullspariah only lo the .vumplz.v used in the laborakzry. 7hi.v rqporl shall pal berepmdlu-aL except in
fo l , without ellen permlmrun_#om Den!Mar Analyiiail.



Del MarAnalytical
2852 Anon Ave, 1rv\ne, CA92606

1014 E. Cooley Dr., Sure A, Cotton, CA 92324

16525 Sherman Way. Suite C-11, Van Nuys, CA92406

9484 Chesapeake Dr., Suite ans, San Diego, CA92123

sea South 51st SL. Suite 8-120, Phoenix, AZ 85044

(949) 261-1022 FAX (949) 261-1228

(sos) :n0-4667 FAX (909) 3791046

(818) 779.1844 FAX (818) 7794843

lets) sos-9s9e FAX (619) 50639659

(480) 7B5-0043 FAX (480) 785-0851

Client Project ID: GBPP 886
Sampled: 06/21/00
Received: 06/2 l /00

Harris & Associates, Inc. - Tempe
1400 E. Southern Ave., Ste. 620

Tempe, AZ 85282
Attention: Michael Long

Report Number: PJF0386

I

INORGANIC

Result

Reporting

Limit Units

Spike

Level

Source
Result %REC

%REC
Limits RPD

RPD

Limit

Data
Qualifiers

NA pH Units 1.31 10

NA pH Units 0.130 10

NA pH Units

Source: PJF0383-0 l
7.58

Source: PJF0393~0l
7,66

Source: PJF0402-01
1.21 0 10

nalyte

Itch: PoF2l28 Extracted: 06/21/00

plicate Analyzedz 06/21/00 (p0F2128-DUpx)
7.68

lplic2t¢ Analyzed: 06/21/00 (POF2l28-DUP2)
7.67

plicate Analyzed: 06/21/00 (POF2128-DUP3)
7.21

Terence Analyzed: 06/21/00 (PoF2l28-sRMI)
6.95 NA pH Units 7.00 99.3 95.105

Ce Analyzed: 06/21/00 (POF2l28-SRM2)
7.00 NA pH Units 7 ,00 100 95-105

Terence Analyzed: 06/21/00 (POF2l28-SRM3)
6.97 NA pH Units 7.00 99.6 95-105

ch: POF2307

plicate Analyzed:
-civic Conductance 2.0 mhos/cm 0.948 10

applicate Analyzed:
-civic Conductance

Extracted: 06/23/00

06/23/00 (POF2307-DUPI)
2120

06/23/00 (POF2307-DUP2)
1030 2.0 mhos/cm

Source: PJF0386-0 l
2 l00

Source: PJF0395-0 l
1000 2.96 10

Terence Analyzedz
~cific Conductance

06/23/00 (POF2307-SRMI)
143. 2.0 mhos/cm 1410 101 90-110

eth Price

reject Manager

PJF0386

14 of 17

the revullx pariah any lo lhesumplev Iedud in the laboratory. This report .shall no! be repmduce¢L except in
fol, willow wrulenpermixsbn om Do Mar Analytical



Del MarAnalytk:al
2852 Anon Ave. line, CA 92606

1014 E. COO4GY Dr., Sure A, Colton. CA92324
16525 Sharman way. Sure C-\1, Van Nuys, CA92406

9484 Chesapeake Dr., Suite eos, San 0i¢90_ CA 92123
9830 South 51st St., SuiteB-120, Phoenix, AZ 85044

(949) 261-1022 FAX (949) 261-1228
(909) 370-4667 FAX (909) 3704046
lava) 7794844 FAX (ala) 7791843
(619) 505-9596 FAX (619) 505-9689
(we 785.0043 FAX (480) 7854851

4

Client Project ID: GBPP 886
Sampled: 06/2 I /00

Received: 06/21/00

Harris & Associates, Inc. - Tempe

1400 E. Souther Ave., Ste. 620

Tempe, AZ 85282

Attention: Michael Long
Report Number: PJF0386

INORGANIC

nalyte Result

Reporting

Limit Units

Spike

Level

Source
Result %REC

%REC
Limits RPD

RPD
Limit

D at a

Quali f iers

itch: POF2307 Extracted: 06/23/00

Terence Analyzed: 06/23/00 (POF2307-SRM2)
:civic Conductance 1480 2.0 mhos/cm 1410 105 90-1 10

-.ch: PoF23l4 Extracted: 06/22/00

ark Analyzedz 06/22/00 (p0F2314-BLK1)
lorie ND

Loridc ND

me-n ND

1 ND

ND

0 .5 0

0 .1 0

0 .1 0

0 .1 0

0 .5 0

m8/l

mg/l

mg/l

m8/1

m8/1

0 .5 0

0 .1 0

0 .1 0

0 .1 0

0 .5 0

Mg/1

mg/I

M8/1

Mg/1

ms/I

2.00

1.00

0,903

0.304

4.00

2 0 0 0

l 000

9 0 3

3 0 4

4 0 0 0

M-HAMM
M8/l
m8/I

my/\

me/I M-HA

: s  Analyz edz  06/22/00 (PoF23l4-BsI )

l o r i e 1.91

noridc 1.02

rate~N 0.924

rite-N 0.295

fate 3.79

matrix Spike Analyzedz 06/22/00 (PoF23l4-MsI)

loridc 1880 500

boride 974 100

rate-N 911 100

rite-N 311 100

Jato 3630 500

t r ix  Sp ike  Dup  Analyz ed :  06 /22 /00  (PoF23l4-M sDI )

Iodide 1810 500

l o r i e 962 100

rate-N 885 100

rite-N 288 100

fate 3610 500

2000

1000

903

304

4000

Source:
2300

ND

ND

ND

2100

Source:
2300

ND

ND

ND

2100

95.5 90-110

102 90-110

102 90-110

97.0 90-110

94.7 90-1 10

PJF0330-02

-z I .0 80-120

96.5 80-120

89.9 80-120

_ 102 80-120

38.3 80-120

PJF0330-02

-24.5 80-120

95.3 80-120

87.0 80-120

94.7 80-120

37.8 80-120

3.79

1.24

2.90

7.68

0.552

20

20

20

20

20

M-HAMG/\

ms/I

mg/1

mS/\

mg/I M -HA

eth Price

reject Manager

PJF0386

15 of 17

71lc re.vull,v perluh any In lhexamp/ev :red in the luborukzry. 77li.v rcporl .shall no! be repmducei except in
fun, wllhout ellen permlnnn rum Del Mar Analyiaul



Del MarAnal\/tical
2852 Anon Ave.. lrwne, CA 92eo6

1014 E. Cco4ey Dr., Sure A, Canon, CA92324

18525'$h6f!l'1an WY- Suits C-11, Van Nuys, CA92406

9484 Chesapeake Dr., Suile as, San Diego, CA92123

9880 South 51st SL, Suite B-120, Phoenix, AZ 85044

(949) 2e).1022 FAX (949) 251.1z2e
(909) a70-4e67 FAX (909) a7o~1o-vs
(ala) 7792a44 PAX (81a) 779.1843
(619) 505.9596 FAX (aw) sosseas
(480) 785-0043 FAX (480) 785-0851

Client Project ID: GBPP 886
Sampled: 06/21/00
Received: 06/2 I /00

Harris & Associates, Inc. - Tempe
1400 E. Souther Ave., Ste. 620
Tempe, AZ 85282
Attention: Michael Long

Report Number: PJF0386

I

INORGANIC

Reporting
Limit U n i t s

S p i k e

L e v e l

Source %REC
Result %REC Limits RPD

RPD
Limit

D a t a

Q u a l i f i e r s

2 0 mg/1

2 0 M8/1 4 0 5 99 . 3

2 0 m8/1 0 . 7 6 6 1 0

a l y t e R e s u l t

: c h :  P O F 2 3 2 9  E x t r a c t e d :  0 6 / 2 3 / 0 0

n k  A n a l y z e d z  0 6 / 2 3 / 0 0  ( P O F 2 3 2 9 - B L K I )

;1 Disso lved S o lid s N D

s  A n a l y z e d :  0 6 / 2 3 / 0 0  ( P O F 2 3 2 9 - B S I )

l l  Dissolved Sol ids 4 0 2

p l i c a t e  A n a l y z e d :  0 6 / 2 3 / 0 0  ( P O F 2 3 2 9 - D U P I )

11 Dissolved Solids 1 3 1 0

p l i c a t e  A n a l y z e d :  0 6 / 2 3 / 0 0  ( P O F 2 3 2 9 - D U P 2 )

41 Dissolved Solids 1 1 4 0 2 0 mg/1

8 0 - 1 1 5

S o u r c e :  p J F 0 4 1 8 - 0 1

1 3 0 0

S o u r c e :  P J F 0 3 8 9 - 0  I

1 2 0 0 5. 13 1 0

20172727 Extracted: 06/27/00
06/28/00 (POF2727-DUP1)

300

06/'28/00 (POF2727-DUP2)
89.0

5. 0 mg/Y 0 2 0

5. 0 m g / I LIE 2 0

06/28/00 (POF2727-DUP3)
113

06/28/00 (POF2727-SRMI)
204

5 . 0 mg/1

S o u r c e :  p J F 0 4 1 8 - 0 I

3 0 0

S o u r c e :  P J F 0 3 9 0 - 0 1

9 0

S o u r c e :  P J F 0 4 4 7 - 0 4

1 1 0 2 . 6 9 2 0

p l i c a t e  A n a l y z e d :

sal in i ty as CaC03

p l i c a t e  A n a l y z e d :

salinity ms CnCO3

p l i c a t e  A n a l y z e d :

sal ini ty as CaCO3

T eren ce An al yzed  :

sal in i ty as CaC03 5 . 0 m g / I 2 0 3 1 0 0 8 9 . 1 6 2 - 1 1
l

Rh Price
eject Manager

P / F 0 3 8 6

1 6  o f  1 7

the re.vu/Lv perle only to /he sumplev end in /he /uborukny. This report .hull no/ be repmducei ucepl in

full, wit/mul wriucnpermis-.vbn #om Del Mar .4/aalytiaal



Client Project ID: GBPP 886
Sampled: 06/21/00
Received: 06/21/00ReportNumber: PJF0386

Harris & Associates, Inc. - Tempe
1400 E. Souther Ave., Ste. 620
Tempe, AZ 85282
Attention: Michael Long

Del MarAnal\/tical
2852 Anon Ave.. Ire, CA 92606

\0\4 E. Cooley Dr., Suite A, Canon, CA 92324

16525 ShermanWay, Suite C-11, vanNuys. CA 924OG

9484 Chesapeake Dr.,Suite 805. San Diego, CA 92123

9880 South51st St.. SuiteB-120, Phoenix. AZ 85044

(949) 261-1022 FAX(949) 261.1228

(909) 370-4667 FAX (909) 3704046

(818) 779.1844 FAX (818) 779-1843
(619)505-9596 FAX (619)505-9689

(480) 785-0043FAX (480) 785-0851

DATA QUALIFIERS AND DEFINITIONS
HT-I
M
M-HA

The holding time for this test is immediate. The laboratory measurement, therefore, cannot be used for compliance.

The MS and/or MSD were outside of the acceptance limits due to sample matrix interference. See LCS.
Due to high levels of analyze in the sample, the MS/MSD calculation does not provide useful spike recovery information
See LCS.
Analyze NOT DETECTED at or above the reporting limit

Not reported.

Relative Percent Difference

ND

NR

RPD

eth Price
Project Manager

PJF0386

17 of 17

the rave/Lv pertain only lo the .vamplar tied in the Iuborubry. This report shall not be repmducal ucepl In
fol, wllhoul written pefmisxbn jim De! Mar Analyiall
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APPENDIX C

MANUFACTURER LINER SPECIFICATIONS



Inherent Properties of Polyethylene Liners Page 1 off

POLY-FLEX LINER SPECIFICATIONS

INHERENT PROPERTIES OF POLYETHYLENE LINERS

The properties listed in the table below are primarily inherent in the resin
type used to produce the liner or are directly proportional to the thickness of
the liner and less dependent on the manufacturing method. Therefore, these
properties will not change from roll to roll or even lot to lot. Hence, they
should not be included as part of routine quality control testing. The
exception to this is Oxidative Induction Time. This test is a measurement of
the amount of anti-oxidant added to the resin to produce the finished sheet.
This test can function both as a performance test and a quality control test.
As a quality control test it is desirable to run the test at high temperatures to
keep the test duration short. This test is routinely Mn at the time of
manufacture. As a performance test it is desirable to run the test at lower
temperatures. Testing at lower temperatures cannot be done for quality
control purposes. .

The information given below is based on nominal values. Individual test
results may vary from these values depending upon the reproducibility of the
test.

NOMINAL PROPERTIES

TEST DESCRIPTION TEST METHOD UNITS HDPE LLDPE
ASTM D 638

ASTM D 5323

ASTM D 1203
ASTM D 1204
ASTM D 570

lb/ inc

lb/ inc

%
%

% change

110,000

00,000

0.1
+/. 0.5

0.1

45,000
45,000

0.1
+/-1.0

0.1

ASTM D 696 (cm/cm • °c) 1.2x 10* 1_4X 1Q'*

Modulus of Elasticity

Secant Modulus

Volatile Loss
Dimensional Stability
Water Absorption
(24 hr @ 23°C)
Coefficient of Linear
(Thermal Expansion)
Moisture Vapor Transmission Rate
(100°C and 100% relative humidity)

ASTM E 96
0.17

0.20
0.25

0.39

Low Temperature Brittleness
Oxidative Induction Time

Multi-Axial Tension

0.50

< -112

100
2000
2200

18
Melt Index

g/m2~ day
100 mil

80 mil
60 mil
40 mil

30 mil
ASTM D 746 °F
ASTM D 3895 minutes @ 200°C

minutes @ 150°C
ASTM D 5617 stress, psi

strain, lb/ inc

g/10 minutesASTM D 1238 0.20

0.25
0.33
0.45
0.57

< -112
100

2000
1500

40+

0.20

Copyright © Poly-Flex, Inc.
All rights resewed.

http://www.po1y-flex.com/inherent.html 10/11/2000



Standard Specifications Page l of 1

SMOOTH HDPE GEOMEMBRANE
ENGLISH UNITS

Test Method 30 Mil
Minimum Average Values
40 Mil 60 Mil 80 Mil 100 Mil

ASTM D 5199
Property
Thickness, mils

minimum average
lowest individual reading

Sheet Density, g/cc

Tensile Properties 1

ASTM D 1505/D 792
ASTM D 638

(Type IV Specimen @2 in/ min)

30
27

0.940

40
36

0.940

60
54

0.940

80
72

0.940

100
90

0.940

ASTM D 1004
ASTM D 4833

ASTM D 5397 (App.)

ASTM D 1603

ASTM D 5596

63 84 125 168 210
114 152 228 304 380
12 12 12 12 12

700 700 700 700 700
21 28 42 . 144 180

54 72 108 144 180

200 200 200 200 200

2.0 - 3.0 2.0 - 3.0 2.0 - 3.0 2.0 .. 3.0 2.0 - 3.0

Cat.1 or 2Cat.1 or 2Cat.1 or 2 Cat.1 or 2 Cat.1 or 2

100 100 100 100 100ASTM D 3895

ASTM D 5721
ASTM D 3895 55 55 55 55 55

1. Yield Strength, lb/ in
2. Break Strength, lb/ in
3. Yield Elongation, %
4. Break Elongation, %

Tear Resistance, lbs
Puncture Resistance, lbs

Stress Crack Resistance 21 hrs

Carbon Black Content 3, %

Carbon Black Dispersion 4
Oxidate Induction Time (OIT)
Standard OIT, minutes
Oven Aging at 85°C
Standard OIT
(% retained after 90 days)

UV Resistance s
High Pressure OIT s
(% retained after 1600 hrs)

GRI GM11
ASTM D 5885 50 50 50 50 50

ASTM D 4437
60 80 120 160 200

448. FTB59& FTB88& FTB118 & FTB147 & FTB

23
1000

23,000
3,470

23
750

17,250
3,470

23
500

11 ,sao
3,470

23
375

8,625
3,470

23
300

6,900
3,470

Seam Properties
1 . Shear Strength, lb/ in
2. Peel Strength, lb/ in
Roll Dimensions
1. width (feet):
2. Length (feet)
3. Area (square feet):
4. Gross Weight (pounds, approx.)

1. Machine direction (MD) and cross machine direction (XMD) average values should be on the basis of 5 test specimens each direction.
yield elongation is calculated using a gauge length of 1.3 inches, Break elongation is calculated using gaugelength of 2.0 inches.
The yield stress used to calculate the applied load for the SP-NCTL test should be the mean value via MQC testing.
Other methods such as ASTM D 4218 or microwave methods are acceptable if an appropriate correlation can be established.
Carbon black dispersion for 10 different views: All 10 in Categories 1 and 2.
The condition of the test shouldbe20hr.uv cycle at 75°C followed by4hr. condensation 60°C.
uv resistance is based onpercentretained value regardless of the original HP-OIT value.

2.
3.
4.
5.
6.

This data is provided for informational purposes only and is not intended as a warranty or guarantee. Poly-Flex, Inc. assumes no responsibility in
connection with the use of this data. These values are subject to change without notice. REV. 4/00
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TEXTURED HDPE GEDMEMBRANE
ENGLISH UNITS

Test Method
Minimum Average Values

40 Mil 60Mil 80Mil 100 Mil
ASTM D5994

Property
Thickness, mils

minimum average
lowest individual of 8 of 10 readings
lowest individual of 10 readings

Asperity Height, mils

Sheet Density, g/cc

Tensile Properties1

GRI GM12
ASTM D 1505/D 792

ASTM D 638
(Type IV Specimen @ 2 in/ min)

38
36
34
10

0.940

57
54
51
10

0.940

72
72
68
10

0.940

90
90
85
10

0.940

ASTM D 1004
ASTM D 4833

ASTM D 5397 (App.)
ASTM D 1803
ASTM D 5596

84 126
60 90
12 12
100 100
28 42
60 90

200 200

2.0 - 3.0 » 2.0 - 3.0
Cat.1 or 2 Cat.1 or 2

168 210
120 150
12 12
100 100
56 70
120 150

200 200

2.0-3.0" 2.0 -3.0

Cat.1 ore Cat.1 or 2

ASTM D 3895
ASTM D 5721
ASTM D 3895

100 100 100 100

55 55 55 55

GRI GM11
ASTM D 5885 50 50 50 50

ASTM D 4437
80 120 160 200

59& FTB 88 & FTB 118 a. FTB 147 & FTB

1. Yield Strength, lb/ in
2. Break Strength, lb/ in
3. Yield Elongation, %
4. Break Elongation, %
Tear Resistance, lbs
Puncture Resistance, lbs

Stress Crack Resistance 2, hrs .

Carbon Black Content 3, %

Carbon Black Dispersion 4
Oxidate Induction Time (OIT)
Standard ouT, minutes
Oven Aging at 85°C
Standard OIT
(% retained after 90 days)

UV Resistance 5
High Pressure OlT s
(% retained after 1600 hrs)
Seam Properties
1. Shear Strength, lb/ in
2. Peel Strength, lb/ in
Roll Dimensions
1. width (feet): 23 23 23 23
2. Length (feet) 750 500 375 300
3. Area (square feet): 17,250 11,500 8,625 6,900
4. Gross Weight (pounds, approx.) 3,500 3,500 3,470 3,470

1. Machine direction (MD) and cross machine direction (XMD) average values should be on the basis of 5 test specimens each direction.
yield elongation is calculated using a gauge length of 1.3 inches, Break elongation is calculated using a gauge length of 2.0 inches.
The yield stress used to calculate the applied load for the SP-NCTL test should be the mean value via MQC testing.
Other methods such as ASTM D 4218 or microwave methods are acceptable if an appropriate correlation can be established .

Carbon black dispersion for 10 different views: All 10 in Categories 1 and 2.
The condition of the test should be 20 hr. uv cycle at 75°c followed bye hr. condensation 60°C.
uv resistance is based on percent retained value regardless of the original HP-OlT value.

2.

3.

4.

5.
6.

This data is provided for informational purposes only and is not intended as a.wananty or guarantee. Poly~Flex, Inc. assumes no responsibility in
connection with the use of this data. These values are subject to change without notice. REV. 4/00

http://www.poly-flex.com/sttehd.htm1 10/11/2000
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Poly-Flex, Inc. - Chemical Resistance Information Page 1 off

CHEMICAL RESISTANCE INFORMATI

CHEMICAL CLASS
CHEMICAL

EFFECT
PRIMARY CONTAINMENTSECONDARY CONTAINME
(LONG TERM CONTACT) (SHORT TERM CONTACT

HDPE LLDPE HDPE LLDPE
1

B
A
A

C
B
B

A
A
A

C
A
A

3 I

B
C

C
C

B
B

C
C

3

1

3

B
C
B
A
B

C

C
C
C
A
C
C

B
B
B
A
B
B

C
C
C
A
C
C

3
C
C
C

C
C
C

B
B
B

C
C
C

3
C
C

C
C

B
B

C
C

1
A
A

A
C

A
A

A
B

CARBOXYLIC ACID
- Unsubstituted (e.g. Acetic acid)
- Substituted (e.g. Lactic acid)
- Aromatic (e.g. Benzoic acid)

ALDEHYDES
- Aliphatic (e.g. Acetaldehyde)
- Hetrocyciic (e.g. Furfural)

AMINE
- Primary (e.g. Ethylamine)
- Secondary (e.g. Diethylamine)
- Aromatic (e.g. Aniline)

CYANIDES (e.g. Sodium Cyanide)
ESTER (e.g. Ethyl acetate)
ETHER (e.g. Ethyl ether)
HYDROCARBONS

- Aliphatic (e.g. Hexane)
- Aromatic (e.g. Benzene)
- Mixed (e.g. Crude oil)

HALOGENATED HYDROCARBONS
- Aliphatic (e.g. Dichloromethane) +A4
- Aromatic (e.g. Chlorobenzene)

ALCOHOLS
- Aliphatic (e.g. Ethyl alcohol)
- Aromatic (e.g. Phenol)

"\IORGANlC ACID
- Non-Oxidizers (e.g. Hydrochloric acid)
- Oxidizers (e.g. Nitric Acid)

INORGANIC BASES (e.g. Sodium hydroxide)

SALTS (e.g. Calcium chloride)
METALS (e.g. Cadmium)
KETONES (e.g. Methyl ethyl ketone)
OXlDlZERS (e.g. Hydrogen Peroxide)

1
2

1

1

1

3

2

A
C
A

A
A

C
C

A
C
A
A

A
C

C

A
B
A

A

A
B

C

A
C
A
A

A
C
C

Chemical effect (see discussion onChemical Resistance)

1.

2.
3.

No Effect-Most chemicals of this class have no or minor effect.

Oxidizer-Chemicals of this class will cause irreversible degradation.
Plasticizer-Chemicals of this class will cause a reversible change in physical properties.

Chart Rating

Most chemicals of this class have little or no effect on the liner.
Recommended regardless of concentration or temperature (below 150° F).

Chemicals of this class will effect the liner to various degrees.
Recommendations are based on the specific chemical, concentrationand temperature.
Consult with Poly-Flex, Inc.

Chemicals of this class at high concentrations will have significant effect on the physical properties of the liner.
Generally not recommended but may be acceptable at low concentrations and with special designconsiderations.
Consult with Poly-Flex, Inc.

This data is provided for informational purposes only and is not intended as a warranty or guarantee. Poly-Flex, Inc. assumes no responsibility in
connection with the use of this data. Consult with Poly-Flex, inc. for specific chemical resistance information and liner selection.

http1//www.po1y-flex.com/chres.htm1
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Poly-Flex Inc.,FAQs Page 1 off

FREQUENTLY ASKED
QUESTIONS & ANSWERS

Disclaimen These answers are provided for informational purposes only and are not intended as a warranty or guarantee. Poly-Flex, Inc. assumes
no responsibilities in connection with the use of this information. Oct. 99.

What is the life expectancy of Poly-Flex HDPE and VFPE liners?

The life expectancy of Poly-Flex liners depends on the environment in which they are installed. Exposure
to high temperatures, certain chemicals, constant loads, and adverse site conditions shorten the life of
the liners. Under normal conditions, Poly-Flex HDPE and VFPE liners are expected to last for many
decades.

Are Poly-Flex liners resistant to chemical attack? Which chemicals?

Chemical resistance as applied to geomembranes is a relative term. In its strictest form, chemical
compatibility, as the term applies to this industry, implies that a chemical has no effect on the liner.
However, from an engineering perspective, chemical compatibility means that a liner will survive
exposure to a chemical, even though the chemical could have some effects on the liner, without causing
the liner to fail. Poly-Flex liners provide a high degree of chemical resistance to a wide range of
chemicals. Please refer to the chemical resistance section under Technical Information.

Which liner should be used for secondary containment, Poly-Flex HDPE or
VFPE? Why?

Poly-Flex HDPE liners are preferred because most secondary containment projects are for emergency
containment of chemicals at high concentrations, such as fuels and acids. The Poly-Flex HDPE liners
provide a higher degree of chemical resistanceas compared to VFPE liners.

What are the typical roll dimensions of Poly-Flex geomembranes?

All Poly-Flex rolls are 23 feet wide. The roll lengths range from 300 feet up to 1,550 feet depending on
the material type and thickness. The gross weights are approximately 3,580 lbs. Please refer to the
Material Specification Section.

How are Poly-Flex geomembranes shipped?

Poly-Flex rolls are shipped by flat-bed trailer trucks. Open- or closed-top containers are used for
overseas shipping. Up to 12 full rolls can be shipped per truckload or container.

6. Can Poly-Flex liners be exposed to sunlight for a long period of time? How long?

Yes. Poly-Flex liners are specifically formulated and manufactured to resist ultra-violet rays. Therefore,
they are suitable for use in exposed applications. The liners are expected to last many decades in
exposed applications without any detrimental effect from sunlight.

What is the elongation or deformation limits of Poly-Flex HDPE and VFPE
geomembranes before they rupture?

In the multi-axial tension test, ASTM D 5617, the HDPE liners rupture at 15% elongation and the VFPE
liners rupture at 35% elongation,

Does thickness affect the elongation or deformation limits?

Generally, the elongation property of Poly-Flex liners are independent of the material thickness. Although
thinner liners deform with less pressure, the ultimate elongation at rupture is reported the same for all
gauges.

http:// .po1y-Hex.coMfaqs.html
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Poly-Flex Inc.,FAQs Page 2 off

Can I purchase the liner and install it myself or do I have to go through a dealer?

Installation of Poly-Flex liners requires trained technicians and special equipment. Therefore, we require
that poly-Flex liners be installed either by a Poly-Flex Dealer representative or Poly-Flex Construction,
Inc.

10. Can Poly-Flex liners be used for potable water applications?

Poly-Flex HDPE liners are rated by the National Sanitation Foundation, Standard 54, as suitable lining
material for potable water applications.

11. Are Poly-Flex liners available in any other colors than black?

Yes. Poly-Flex liners are available in white/black.

12. What maintenance is required for Poly-Flex liners after installation?

None, Poly-Flex liners are maintenance free.

13. Should Poly-Flex liners be used as reinforcement (structural) membranes?

No. The Poly-Flex geomembranes are single layer, unreinforced materials and should not be used as
structural membranes to carry loads.

14. In what type of projects are Poly-Flex liners used?

Poly-Flex geomembranes are used in a variety of applications. Most commonly, in municipal solid waste
and hazardous waste landfills, landfill closures, raw water reservoirs, wastewater lagoons, industrial
ponds, mining leach pads and ponds, canals, aquaculture ponds, secondary containment, etc.

15. Are there any limits on the project size?

No. The project size could vary from a few hundred square feet to millions of square feet of
geomembrane.

•

16. Can Poly-Flex manufacture customized roll dimensions?

Yes. Although the roll width is always 23 feet, Poly-Flex is capable of manufacturing the rolls in custom
lengths to accommodate our customers needs.

17. What are the temperatures for material that can be contained by Poly-Flex
liners?

Poly-Flex geomembranes are thermoplastic materials, hence their physical properties are temperature
dependent. The material becomes softer and more flexible at higher temperatures and stiffer and
stronger at lower temperatures. We specify maximum use temperatures of 160° F for HDPE and t40° F
for VFPE liners.

18. Are Poly-Flex liners immune to root penetration?

Poly-Flex liners resist root penetration. However, some vegetation, such as nut grass, could penetrate
the liners. We recommend that the subgrade soils be prepared to be free of roots and organic material.

19. Are Poly-Flex liners immune to attack by rodents?

Poly-Flex liners are generally immune to rodent and insect attack because they contain no plasticizers or

http://www.poly-flex.com/faqs.htm1
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scrim source proteins which are sometimes present in other plastics.

Page 3 of 6

20. Why do Poly-Flex liners have wrinkles?

Because thermal expansion/contraction of approximately 2% over 100° F variance in temperature will
cause the liner to grow or shrink.

21. What is the permeability of the Poly-Flex liners?

Poly-Flex liners are the least permeable of all synthetic thin membrane systems. Poly-Flex liners have a
permeability of 10" cm/sec vs. cracked concrete and compacted clay at 10 -7 cm/sec.

22. What is the moisture vapor transmission rate (MvTR) of the Poly-Flex liners?

The permeability of Poly-Flex liners is expressed as the Moisture Vapor Transmission Rate (MVTR) as
measured by the ASTM D E96 test method. The property is expressed in grams/unit area/day. Please
refer to inherent properties of polyethylene liners located in Material Specifications.

2 3 . D o e s  m a t e r i a l  t h i c k n e s s  i n f l u e n c e  p u n c t u r e  r e s i s t a n c e ?

Yes. Thicker liners have higher puncture resistance than the thinner ones.

24. What is the cold temperature resistance of Poly-Flex liners?

Poly-Flex liners pass the low temperature brittleness test at -70° C (-94° F) according to the ASTM D
746.

2 5 . H o w  is  t h e  t h ic k n e s s  o f  a  l i n e r  d e t e r m in e d  f o r  a  s p e c i f i c  a p p l i c a t io n ?

In the case of landfills, U.S.E.P.A. mandates that all landfill liners must be B0 mil or thicker. Poly-Flex 40
mil geomembranes are preferred for landfill closures. The liner thickness is determined by the project
engineer based on the project site specific conditions.

2 6 . H o w  m u c h  c o v e r  s o i l  i s  n e e d e d  b e f o r e  d r i v i n g  o n  t h e  l i n e r ?

The minimum initial lift of cover soil should be determined based on the type of placement equipment,
cover soil, and the liner system under consideration. A minimum of 15 - 30 cm (6 - t2 inches), is usually

recommended for equipment with light ground pressure of less than 34.5 pa (5 lb/ in 2). A higher initial
lift height should be used for proportionally heavier equipment.

2 7 . H o w  a r e  P o l y - F l e x  l i n e r s  h e l d  i n  p l a c e  o n  s i d e  s l o p e s ?

The most common method of securing the liners on side slopes is by means of an anchor trench around
the perimeter. The batten strip or the PEC embed channel systems are used to attach the liner to
structures. Please refer to the Poly-Flex Design Details located in Technical information.

2 8 . H o w  s t e e p  c a n  s i d e  s l o p e s  b e  d e s i g n e d  f o r  P o l y - F l e x  l i n i n g  a p p l i c a t i o n s ?

The side slopes can be designed as steep as 90° or a vertical wall.

29. What are interface friction angles?

Interface friction angles express properties relating to sliding shear resistance between two materials
facing each other. This property is used in stability calculations to design a stable liner system.

3 0 . H o w  a r e  i n t e r f a c e  f r i c t i o n  a n g l e s  d e t e r m i n e d ?

http://www.po1y-flex.com/faqs.htm1 10/25/2000
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The industry standard test method is the ASTM D 5321 "Determining the coefficient of soil and
geosynthetic or geosynthetic and geosynthetic friction by the direct shear method".

31. What are the advantages of Poly-Flex textured liners?

The Poly-Flex textured geomembranes are specifically manufactured with rough surfaces to produce a
high interface friction angle when in contact with soils or other geosynthetic materials. This will provide a
high factor of safety against sliding failure on side slopes.

32. Can Poly-Flex seams be tested for leaks? How?

Yes. Poly-Flex seams are non-destructively tested over 100% of the seam length for leaks. The most
common method is the air pressure test for dual wedge seams. The vacuum box test is used for
extrusion welds.

33. What is the minimum degree of roughness (texturing) a textured liner should
have?

The minimum industry standard specification GRI GM13, requires a minimum Asperity Height of 7 mils
for textured HDPE geomembranes. Poly-Flex reports 17 mils as minimum, more than twice the industry
standard. The higher degree of texturing of Poly-Flex textured geomembranes provide higher interface
friction resistance next to soils and other geosynthetics, which adds to the factor of safety against sliding
on slopes

34. Should wind uplift forces be considered for Poly-Flex liners installed in exposed
applications?

Yes. The wind suction forces can lift exposed liners off the ground and potentially damage them. A
ballast system, such as dead weights, sand tubes, anchor trenches, etc. should be considered for all
geomembranes installed in exposed applications. For buried applications, the installed liner should be
temporarily secured by means of sand bags until cover soils are placed.

35. How much ballast is needed over exposed liners?

The ballast system should be designed to secure the liner in place under the maximum anticipated wind
suction pressures for the specific project site. wind uplift pressures can be as high as 1.43 Pa

(30 lb / ft 2] depending on the project site geometry and wind velocity. Please call your Poly-Flex sales
representative for more information .

36. What method is used for joining Poly-Flex liner panels together?

Poly-Flex liner panels are joined by two methods. The primary method of welding geomembrane panels
together is fusion welding.

In fusion welding, heat is applied directly to the geomembrane panels by a motorized hot wedge welder
The panels are then routed through a series of rollers that fuse the material together.

The second method of joining Poly-Flex Liner panels is extrusion welding. This method is used primarily
for performing repairs on the liner material. This method utilizes the application of molten polyethylene
welding rod to the surface of the two geomembrane sheets to be joined. The molten extrudate creates a
bond that seals the two pieces of geomembrane together.

37. Can Poly-Flex liners be attached to fixed structures such as concrete, steel,
pipes, etc? How?

Yes. Poly-Flex liners can be attached to fixed structures through a number of methods. With concrete
structures, two methods are preferred. The first, to be used in new structures, is polyethylene embed
channel (PEC). This channel can be inserted into a new concrete structure, providing for a three inch
HDPE surface to which Poly-Flex liners may be welded creating a water-tight seal

http://www.poly-f1ex.com/faqs.html 10/25/2000
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Secondly, Poly-Flex liners may be attached to new and existing concrete structures through the use of
stainless steel or aluminum batten strips. These strips are attached to the concrete by inserting stainless
steel anchor bolts into the concrete, placing the geomembrane liner over the anchor bolts, placing a strip
of neoprene gasket between the liner and batten strip, and securing the batten strip with washers and
nuts. Poly-Flex liners may also be secured to penetrations through the liner by the fabrication and
welding of a polyethylene " boot" around the structure. Please refer to the Design Details Section of
Technical information.

38. How is the Poly-Flex liner deployed at the job site?

Liner is deployed using a lift system that suspends a roll off of the ground. The system is raised by a
loader, forklift, crane or other lifting equipment and then spooled off and deployed. An unwind stand can
also be used from a modified flatbed trailer. Please refer to Liner Panel Deployment detail under
Technical Information.

39. What procedures should be followed for storing Poly-Flex liners at a jobsite?

Poly-Flex liners should be stored on a prepared sublease that is free of rocks, roots, debris, or materials
that may damage the liner. The rolls should also be stored away from standing water and should not be
stacked more than two rolls high.

40. Can construction equipment be operated directly on the liner?

Equipment that applies less than 2 psi ground pressure can be operated directly on the liner when
operated with caution, including no sudden starts, stops or turns. See Question 28.

41. Are there any adhesives, tapes or glues that are suitable for joining Poly-Flex
liners?

There are no adhesives, tapes or glues that provide a permanent, watertight bond.

42. How much liner is normally installed and tested in one day?

The amount of liner that can be installed and tested in one day depends upon site conditions, subgrade
preparation and the difficulty of the project.

43. Are there any ambient andlor sheet temperature limits when welding?

The industry standard is a maximum of 104°F measured 6 inches above the liner surface and a minimum
of 32°F. The liner can be welded above the maximum and below the minimum temperatures if certain
precautions are observed.

44. Can Poly-Flex liners be installed directly on top of concrete slabs or asphalt
pavement?

Yes. Concrete and asphalt slabs must be smooth and have no sharp edges.

45. Can Poly-Flex liners of different thickness or textures be welded to each other?

Yes. Poly-Flex liners with thickness or texture differences of 20 mils or less can be fusion welded
together. Liners with thickness or texture differences of greater than 20 mils should be extrusion welded
together.

46. Can Poly-Flex liners of different densities be welded to each other?

Yes. Welding temperature adjustments must be made to achieve a successful weld. When extrusion
welding, the lower density welding rod should be used.

http :// .po1y-Hex.com/faqs.htm1 10/25/2000
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47. What are the advantages of LLDPE over PVC geomembrane?

The advantages are as follows: .
LLDPE has resistance to a wider range of chemicals as compared to plc.
LLDPE is immune from biological attack by microorganisms. Microorganisms could attack PVC and use
the plasticizer as a source of food.
LLDPE is resistant to burrowing animals, PVC is not.
LLDPE has a lower permeability to methane than PVC.
LLDPE has a lower moisture vapor transmission rate than plc.
LLDPE retains its physical properties due to long-term soil burial. PVC's physical properties diminish in
time due to loss of plasticizer.
LLDPE is resistant to ultra-violet light, PVC is not.
LLDPE remains flexible at temperatures well below freezing at -25°C. PVC loses its flexibility and
becomes brittle at -25°C

DisClaimer: These answers are provided for informational purposes only and are not intended as a warranty or guarantee. Poly-Flex, Inc. assumes
no responsibilities in connection with the use of this information. Oct. 99.

Copyright © Poly-Flex, Inc.
All rights resewed.
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COLORADO LINING INTERNATIONAL

We have been sewing the environmental containment market for over 20 years and
continue to grow globally by offering a diverse product line to a variety of market
segments including waste management, wastewater, golf course lakes and streams,
landscape and agricultural.

Colorado Lining International maintains enough equipment to Mn five (5) field crews with
back up equipment in all major categories.

Colorado Lining International maintains a 25,000 square foot fabrication facility with the
ability to pre-fabricate single panels of up to 50,000 square feet.

For further information regarding our products or services, please contact:

Colorado Office: John Heap, President, (303) 841-2022 or (800) 524-8672

Texas Office: Paul Amos, Vice President, Sales, (281) 358-8899 or (888) 546-4641

South Dakota Office: John Brennan, Regional Sales, (605) 748-2201 or (800) 661-2201

E-mail:
John B. Heap, President
Michael s. Bair, Vice President
Paul D. Amos, Vice President, Sales
Tim Gilligan, Vice President, Operations
John Brennan, Regional Sales

iheap@coloradolininq.com
mbair@coloradolining.com
pamoscli@ix.netcom.com

tgjIligan@coloradolining.com
jbrennan@gwtc.net
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0g-l£~ll¢AI_ nesssnmuce INFORMATION FOR HDPE AND poLvpnopvLa~le

The following tables give quallinazive iniormadon as to the resistance
of]-IDPE and Pdypropyiene sheet materials no specific chemicals at
various concentrations. The valuesgiven correspond to the mos:
accurate information zvzlilable &om raw material suppliers of the
specific resins, based upon testing result and other relevant
literature. .

It should be emphasized that this Dana bas been compiled for initial
consultation purposes only The information is in no way intended
to replace corrosion testing that is based on actual conditions. If the
user does not have sutlidenr experience regarding these materials,
the user should contact a competent corrosion expert (certified by
the National Association of Corrosion Engineers of Houston,
to verify any recommendation or ro interpret the tables. Also, for
any special or unusual factors, including the duration of contact, or
level of stress in the system, the results should be analyzed taking
into account these and any other applicable factors. In all
circumstances, our engineering department should be consulted
to review and verify Gm! recommendations.

Ti<>,

Ill

The following symbols areused in the tables:

* - * *  R e s i s t a n t  S y m b o l

On che.basis of the data, little or no effect on
the material has been made evident within the
given range of pressure and temperature limits.

Conditionally Resistant Symbol

Suitability has to be checked in each individual
caseof application. Further testing may have to
be performed to o8'ex' a spedlic recommendation.
Please consult with our engineering department
for a specific recommendation.

o Non-Resistant (Not Recommended) Symbol

The material is gerierally regarded cobe unsuitable.
Therefore, the application is not recommended.

Gmrnfnl In4if>rm»>14n»\e

Note: Information on PVDF available upon request.
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The following abbxeviadons are used for concentrations 'm some
cases, where a specific numcxic value is not given.

Aqueous solut ion, percentage of mass less than 10%

Aqueous solut ion, pearcemxge of mass higher than 10%

Aqueous solut ion,  saturated at  20°C (68°F)
Ivi ininrxum technical ly pure concentrat ion

Comxnercial ly avai lable concentrat ion

The fol lowing footnotes are used in the body of  :he cables:

III

1) Penet rat ion of  HCI  possib le  .

2)  Oxid iz ing

3) Penetrat ion of HF poss ib le

4) Medium might  cause stress cracking

5) Penetrat ion of  HBr possible
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CHEMICN. ass»s1Ance TABLES For HDPE (PE-HD) AND poLvpnopvuan£ (PP-R)

Note' information of PVDF availabMo uponrequest
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'The bMwirgeuanpb, whhhu!JI&:st1e above eqLa&nard wwraivrs, SprovHed &ran acre area
irpomdzx:eztcomliningann:drm1BqLMdepthof1058.

Convexsbn factors: 1 a= 0.3048 mm
1m3=2.642 4 10 291
1 sec = 86,400sec/day

Action Response Level #1: Action ResponseLevel #2:

Q=C, a 9/zghw

Q=<0.6>(3.6
l m ; \

1 n )
2(9.8 m X3.1m)

/1 Q=(0~6X11¢ m) "" '~) 2(9.8_)(3.1m)

Q=CRa Jzghw

bl ,,MJ J/46

w.

Q=(0-6)(3.1 *10-6m 2) 60.76""
,1 Q=(o;6)(11.3*10"m2) A 60.76

I
\

Q=(1.86 * 1o-6m 2)0.801> Q=(6.78 * 10"m 2X7.802)

Q=5.29*]0°'5m'Q=1.45*10-5""

3
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s m J day

._/
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\n
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Q=5*331&=1,655§fi
av My
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day do)

As all impoundments vary 'm size, and it is necessary to calculate the Action Response
Levels for eachimpoundmenr. P l e a s e  i n c l u d e  a  c o p y o f  a l l
c a l c u l a t i o n s  w i t h  t h e  c o m p l e t e d  m o d e l  p e r m i t  a p p l i c a t i o n .
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punctures or in the initiation of tears. HDPE has a high chemical resistance over a wide pH range.

YLDRE is manufactured through extrusion of molten resin. The material is delivered in rolls and
typical liner thiclmess are 40 mil, 60 mil and 80 mil. Other thickness can be specified and
manufactured upon request.

VLDPE is a highly flexible material, generally having the highest interface shear strength and puncture
resistance of the comparable geomembranes. No specific yield point is present with break occurring
at an elongation of approximately 1000 percent uniandal, and approximately 300 percent biaxial. The
chemical resistance of VLDPE is similar to that of HDPE.

The flexible nature of VLDPE makes it highly resistant to impacts.of sharp edges on crushed
materials. It's thermal expansion behavior is similar to that of HDPE.

A.5.4 Leakage Through L'mer Systems

Seepage losses dirough clay liners are controlled by slow mass liquid flow through the pores of the
clay layer. The lower the hydraulic conductivity of the clay layer, the lower this mass flow, until it
is finally primarily controlled by physicochemical considerations, and flow tdces place by diffusion.
In general, the seepage through a clay liner can be calculated using Darcy's equation:"""°'7

Q=k1A

where:

Q
k
i
A

seepage quantity,
hydraulic conductivity;
seepage gradient, and
surface area through which seepage
takes place.

Water vapor transmission can occur through intact geomembrane liners. An equivalent hydraulic
conductivity for vapor transmission through geomernbrane liners, estimated using Darcy's equation,
is in the order of 1x10"1 cm/sec.

The calculation of a leakage rate through a geomembrane liner is more difficult because its magnitude
depends on the size and shape of the opening in the liner, as well as the material underlying and
overlying the liner. Empirical equations have been proposed for calculating leakage rates through
holes in geomembrane liners:

Rate of leakage due to defects in geornernbranes overlain and underlain by high permeability materials
(e.g. impoundment primary liners with genet, or other high-permeability lead( collection system)
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Q = CBa(2gh)0'5 [2]

Rate of leakage though a geomembrane resting on high permeability material and overlain by a
medium permeability drainage material (e.g. heap leach pad liner overlain by ore and underlain by a
leak collection system):

Q =

[3]

pa0.75h0.75kd0.5

Rate of leakage through a composite liner with a hole in the geomembrane, good contact between
geomembrane and clay (e.g., synthetic liner on clay) :

Q =

[4]
0.21 a0.lh0.9ks0.74

In equations 2 to 4, the symbols are defined as follows:

Q_

CB
g -
a . .

ks-

k a - -

steady state rate of leakage through one hole in geomembrane layer (m3/s)
dimensionless coefficient, CB = 0.6
acceleration of gravity, g= 9.81M52
area of the hole in the geomembrane (m2)
head of liquid on top of the geomembrane (in)
hydraulic conductivity of the low permeability soil underlying the
geomembrane (m/s)
hydraulic conductivity of the drainage material overlying the geomembrane

(m/5)

The leakage rate dirough a hole in a geomembrane member of a composite liner is considerably lower
than that through other boundary conditions. The water vapor transmission through a geomembrane
may result in higher losses per acre than the leakage through a composite liner.

As was intuitively illustrated earlier, quantitative evaluations of equations 1 to 4 show that if the
synthetic liner is underlain by a low permeability layer, the leakage rate through a hole in the synthetic
liner will be much lower than that through a hole in a freely drained single synthetic liner. The same
is the for a single (non-composite) clay layer. In a composite liner, the hole restricts the flow into
the clay liner to a small area and flow into the clay therefore takes
place under unsaturated flow conditions. The behavior of the synthetic and clay liner composite is,
therefore, more beneficial than that of any layer by itself.

Leakage through liner systems can be estimated using equations [1] to [4] above. Based on research
in the solid waste and hazardous waste industries, as well as experience in the mining industry, it is
recommended that a hole size of l0mrn2 be used in the evaluations with the assumption that one hole
per acre occurs.

1
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SOIL LOGS FROM SITE CHARACTERIZATION ACTIVITIES
ASSOCIATED WITH THE GILA BEND REGIONAL LANDFILL
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10 -

2 0  -

30

to -

Q 5' silty sand width gravel, dry (no recovery who catcher)

fine sand, moist

@ 15' fine sand with silt, moist

day with silt,slight to med pl, moist

Q 25' silty day, trace sand, slight to med pl, very moist

as above with trace of gravel

@ 35' silty day sand. fine sand, very moist to wet

fine sand, wet, trace of sift and day

SM 7/8/8

8/11/12

9/11/14

10/19/21

10/12/16

12/17/24

9/13/14

static water

fro 21 .7' bis
ring sample

collected lg 21'

SP

s o
SP

MU
CL

s o
s o

SP

so -

total depth 40 Y

Note:

Irrigation pond within 300 yds. of boring, may influence

groundwater level in area.

e 0  -

vo "

-

2saw-oo2
Holllow Slum Auger

Haber Ex. & Mining

D. Spoelman

PROJECT #
DRILUNG METHOD

DRILUNG CONTRACTOR
DRILLER Mark Stroud
HYDROGEOLOGIST

CLIENT Cordillenial Wade Industries of AZ
PROJECT GHZ BendRegional Lanuwu
LQCATION southeast comer section 36

TART DATE 11-8-95
FINISH pAlE 11-8-95

lllll all | n lllII

MALCOLM rmnm, mc.
BORING LOG

H. | H | .

Boning No. 1o1

I I

I I

SHEET 1 OF 1



PROJECT * 2602-002:CLIENT conanenra/ Wada /ndusafes of AZ

I | :

Gila Bend Rs9io"8l Lanawl

soznhwest wma' ssdion 23

11-8-95

11-8-95

=pRoJecT

LOCATION

START DATE

FINISH DATE

DRILUNG METHOD Houow as Auger

DRILLING CONTRACTOR Haber Ex. & Mining

DRILLER Mark Stroud

HYDROGEOLOGIST D.  s lean

new SAMPLE prESCRIPTION uses BlawCnb 'l~hoTes

lo "

20

30 "

4 0  -

Q 5' silty sand trace gravel, fine grain sand, dry

silty gravelly sand. well graded. dry

@ 15' silty clay/clayey silt, low to med Pl, dry

as above, increasing moisture

@ 25' as above

as above, very moist

@ 35' silty fine sand, very moist

sand with gravel. well graded, wet

SM 3/4/4

11/15/18

3015O

24/50

9/13/14

12/15/18

9/18/23

18/22/25

static water

@ 34.6' bis

GM

MU
CL

SM

SW

5 0  -

-

e 0  -

7 0  -

1 | _II

total depth 40 '

MALCOLM hmmm INC. Boring No doz

BORING LOG
-1

SHEET 1 O F 1
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PROJECT # 2602.002CUENT Cornihevnlsl Waste Industries ofAz
Hollow ram ADRILLING METHODGilt 86nd R | pal Lanae/ZPROJECT

northeast comer of sed'ion 23

11-8-95
11-a-os

LOCATION
START DATE
éFlngsp-lDATE _ \- 114 11

DRILLING CONTRACTOR Haber Ex. & Mining

DRILLER M Slrvtld
HYDROGEOLOGIST o. Spoelman

'Dew SAMPLE DESCRIPTION uses BlowCrt. NOTES

1 0

I
I

I
I

i
I
i
I
I _-

20

Il
iII

|.
I

-

30

I
I

I
I
I
i
I
I
I|
I
I

40

.
I.
I

s o  -

-

-

80

70 -

-

@ 5' silty sandy gravel, weak cementation, dry,
cobbles present

as above

@ 15' as above, increasing cobbles and gravel
no recovery

as above

no recovery

GM

17/23/31

17/19/17

50 for 4'

50 for 3'

a Er refusal @ pa'•

total depth 2s '

MALCOLM 1>mn1E, INC.
BORING LOG

Boring No. 108

I

I

I

I

SHEET 1 OF 1
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nu

"wifes

lo -

20 "'

so -

4 0  -

_
_
_
_

50

-

-

80

v o  -

GM 28/21/26

14/25/25

8/8/1 o

3/5/7

3/4/6

3/8/8

11/12/12

5/9/10

9/9/9

depth to water oz'

MU

CL

ML

CL

SC

@ 5' slit sand and gravel, dry

silty day, low to med pl, damp

Q 15' as above, increasing molstune

as above

@25' as above, very moist, trace of sand

silty day, very mold

@35' sandy silty day, low pl, Wat

silty day trace sand, low PI, wet

@45' day with Sm, med Pl, wet

dayey sand, line grained sand. wet

total depth 50 '

CLIENT
PROJECT
LOCATION

TART DATE
FINISH DATE

MALCOLM HRNIE, INC.

cowunevuaIWaste lnausans of AZ
Gll8 Bend Regime: L8ndw
northwest comer of radian 24

11-8-95
11-8-95

BORING LOG

PROJECT 1 2602-002
DRILLING METHOD Hallow Stem AUQW

DRILUNG CONTRACTOR Haber EX. & mining

DRILLER
HYDROGEOLOGIST

msmwa
D. Spoelmsn

Boring No. 104

II I III I II I I  I I I I I II I

SHEET 1 OF 1



R

2602-002
Hollow Stem Auger

Haber Ex. & Mining

CUENT cofuwzenraI Waste Industries of AZ

PROJECT GHZ BendRegional Lanawl
LCCATION ncrtnwest remer section 24

TART DATE 12-4-95

FINISH. DATE . 12-4-95 1 -_ -l-w11

PROJECT #
DRILLING METHOD
DRILUNG CONTRACTO
DRILLER Mark & Ki!
Hy.oRoGEgL,gG_lsT .__Bill KozUfl_c')_n-m -I 1

0°P*'1 SAMPLE DESCRIPTION uses aluwc m NOTES

10 '
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40 -

so -

e 0  -

70 -

-

angered to 15', no sampling

@ 15' brown clay and sin. trace gravel

as above

15/20
12/22

2/9

1 ring collected

2 rings collected

2 rings collected

cL

total depth 21 '

mALcoL1v1 PIRNIE, INC. Boring No. 1 o4A
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PROJECT 8 2602-002CLIENT cowuinenw Waste Industries of AZ
• • :: a | : Hollow 51am ADRILLING METHODLandwllPROJECT GH8 B6rldR

M Stroud
| » ;

northeast comer of section 24

11-8-95
11-8-95 D.  s knar

LOCATION

START DATE

FINISH DATE

DRILLING CONTRACTOR Haber Ex. & Mining

DRILl.ER

HYDROGEOLOGIST

Dram SAMPLE DESCRIPTION uses Blawtinls NOTES

1 0  -

t o  -

QS' sandy sin with gravel, damp

as above

@ 15' sandy Amy day, low PI, moist

fine sand trace Sm, saturated

GM

11/11/13

418/9

8/8/9

5/8/9
depth to water 19.5'

ML

SP

s o  -

total depth 20 '

4 0  -

5 0  -

s o  -

1 0  -

-

MALCOLM rmnn=:, INC. Boring No. Los

B O R I N G  L O G

SHEET 1 oF 1

r



2602-002 .PROJECT #i¢LIENT COWIWIGMBI Waste Industries of AZ

H o o o w & l e m A: I I 1 :D R I LL I N G  M E TH O DGil8 8GndR o aILandWIIP R O J E C T
Haber Ex. & Mining

• | :

northeast comer of section 3 1

11-8-95

11-8-95 D. s Imam

D R I L U N G  C O N T R A C T O R

DRI LLER M  S t ro u d

H Y D R O G E O L O G I S T

L O C A T I O N
=START DATE

IFINlSH DATE

g
IIII I II'll ll Ill ll ll I | | 3:-lmI'll ill_lll lllhll

sAmpl1'é"oEscRlpT8l&i Li§E§ am 'lill '8i'£s

i
i

10 "

@ 5' silty sand/sandy son, fine grained sand,

trace gravel, dry

silty fine grain sand, trace gravel. dry

@ 15' as above

as above

@ 25' as above

Silty gravelly sand, moist

as above - wet

SW
ML 8/7/7

5/5/5

13/11/8

10/23/24

20 / 50=5 '

28/50=3"

50 for 3'

depth to water 33.5'

S M

2 0  -

s o  -

40 -

5 0  " -

-

-

6 0

-

70

-

1u-1 .| 11

G M

total depth 35 '

__ ._ -_ -I 11

MALCOLM HRN1E, inc. Bor ing No.  we

BORING LOG
1

S H E E T 1 O F 1



! 2602-002
Houaw Stem Auger

Haber Ex. & Mining
M Stroud

I c 4

CUENT cawnwneIuwaIwaste Industries of Az

;PROJECT GH! aenanegwawai L8l1dII7l
LOCATION soudleast comer of section 35

START DATE 11-8-95

E1=1N181.l DATE 11-8-95

PROJECT 9

DRILLING METHOD
DRILLING CONTRACTOR
DRILLER

HYRDOGEOLOGIST D. s Imam

1 veprh
111111111111

S A M P L E D E S C R I P T I O N uses BIouvCnls NOTES

10

I

I

i
i

i

i
i

20

.
!
I

30 -

I

I
I

4 0  -

so - -

I
.
Iii 6 0

-

70

I-. _ _

@  5 '  s i l t y  c l a y / d a y e y  S m  t r a c e  s a n d ,  l o w  p l ,  d a m p

as above, some cementation, low to med Pl

@ 15' as above

silty sandy day. slight pl, moist

@ 25' as above, no recovery

Sand trace sin, very moist

(Q 35' fine to med sand, trace gravel

fine grained sand, very moist

@ 45' as above

as above

(23 55' as above, wet

ML

4/5/5

6/10/12

11/12/14

10/17/24

14/15/18

6/12/12

7/8/9

6/8/8

8/10/15

depth to water 52.15'

SP

total depth 55 '

--n 1 _

MALLCOLM PIRNIE, mc. Boring No. 107
B O R I N G  L O G

i

i

SHEET 1 OF 1



PROJECT # 2802-002!cEnT Continent%lWasto Indusbies of AZ
•

. | J : | :Hollow gem ADRILLING METHODLandsGilaB8ndR2-PROJECT

M Snood

1

|

D.S man

DRILUNG CONTRACTOR Haber Ex. & mining

DRILLER
HYDROGEOLOGIST

LOCATION
START DATE
'FINISH DATE

northeast comer of section 26

12.1.95

12-1-95
II ll ll 1111 l I llI I IEu |

. | I| .§kliEFLE"5E§&RIpflon
l

uses BIUIIICHIS
I-l ll!! 111_1- ll lull I

-

"noTEs

I

I

I
I

i 10

-

-

-

20

i

I

I
!
I
iI

I
!
I
i

)
30 3

I
!

|
!
!

I
e
I
I
I

IQ
I

@ 5' sandy dayey Sm trace travel, fine grain sand,

slight cementation, dry, low Pl

fine grain sand, trace son, damp

@ 15' as above, tine and med grained sand

as above

(g 25' as above, trace gravel and moist

ML 9/8/8

5/8/7

5/8/10

13/12/15

15150=3"

S P

total depth 25 '

MALCOLM PIRNIE, inc.

| l l II |  1 111 |

BORING LOG

I I I II III ll

Boring no. 201

SHEET OF
q

1 1



_ m . ._ - l - l

2602-002PROJECT #CLIENT Coruinenlhl Waste Industries of AZ

I :Gila send R DRILUNG METHODPROJECT HollowStem A:  I • : /Lanavm

I | :

soudwwed comer of section 24

3-22-96

3-22-96

LOCATION
TART DATE

FINISH DATE lean

DRILLING CONTRACTOR Haber Ex. & mining
DRILLER m. Sh1Dud

HYRDOGEOLOGIST D. s

D-¢=v= SAMPLE DESCRIPTION uses alnwcnu NOTES

10

2 0  -

a n  -

4 0  -

5 0  -

@ s' silty sandy gravel, dry, fine grain sand

trace gravel and damp

@25' sand trace Sm, moist

@ as' same as above, except very moist to wet

(Q 45' sand with silt trace gravel and clay

GM/
SM

water @ ~29.5'

24/32/28

13, 50 for B'

S P

SM

t o  -

'ro  -

total depth 50'

MALCOLM ram INC. Boring No. 201 a
BORING LOG

SHEET 1 OF 1



2602-002PROJECT #'cenT comments:Wage Industries of AZ
I :Hollow slam ADRILLING METHODQPROJECT s u a s e n a n l lL8ndm. | I

I I Ill I l III II l lI

a I| §AMFi1E 6EséR|pT|on USCS aaawcun
ll I ll II

n883

10 "

@ s' sandy sill and day with travel, low Pl, dry

Nne grained sand trace son. moist

@ 15° silty line and med sand trace gravel, moist,
slight cementation

silty day, med pl, moist

@25' as above, moisture increasing

fine to med sand, trace of gravel, moist

I gravelly sand with silt and day, well graded sand , wet

ML 12/13/13

5/7/9

12/12/13

12/15/15

11/12/22

12/21/20

15/19/23

' driller noted silty day
from 12 to 25'

ring collected at 22'

l lpapilla fringe as'

SP

SM

2 0  -

s o  -

40 I

CL

SP

G W

GC

total depth 35 '

MALCOLM rmnm INC. Boring No. zoo

BORING LOG

LOCATION
TART DATE

FINISH DATE

north eenuarseaian 26
12-1.95

12-1-95

DRILLING CONTRACTOR Haber Ex. & Miming

DRILLER M Stroud
HYDROGEOLOGIST D. Spoelman

I



1_1

MSmoud
I I ;

PROJECT # 2602-002 .
DRILLING METHOD Hollow 98m Auger
DRILLING CONTRACTOR Haber EX. & mining

DRILLER
HYDROGEOLOGIST

:CLIENT caminenua/ Waste Industries ofAz
PROJECT Gila Bend Regwanal Lanawtu
i L o c A n o oerWersection 26
reSTART DATE 12-1-95

FINISH DATE 12.1-95 D.S lean

i 009*-"| SAMPLE DESCRIPTION uses aluwcnu NOTES

i
I

-

10 "
i

i
I

I 2 0  -

s o  -

.
I

i

i

I
I
I
I
!

-

4 0  -
.
I

i

50 "

-

60

1 0  -

| _ |

II
II
!
!
i

I
II
I

|
I

!
I .

@5' sandy silt and day with travel, slight cementation,

damp

silty sand with gravel, damp to moist

@ 15' as above

line grained sand trace silt, damp

lg 25' as above

as above, very mold

as above, wet

G M 10/14/12

11/10/9

a/819

7/11/20

8/9/8

9/12/13

8/8/1 o |capllla fro e@ as'

SM

SP

total depth 35 '

111 1u

MALCOLM rmnm 1nc. Boring no. 202

BORING LOG
I

SHEET 1 OF 1

.J



PROJECT #CLIENT Continental Waste mausaies of AZ 2662-002

M Stroud
•  I ;

iI
I

i

l

DRILUNG METHOD Hollow Stem Auger
DRILUNG CONTRACTOR Haber Ex. & mining
DRILLER
HYDROGEOLOGIST

Gila Bond RegionalLanae:
westoenlisr section2a
12-1-95
12-1-95

PROJECT
LOCATION

TART DATE
FINISH DATE D. S lean

I ll 1_1 ll 11 II I III Ill |

1.. 1111- -ib-f'8 -I 1-I-1--USCS aauw cuts.'pA»\pLE n€§e8Ff i5l&

10 -

20 -

30

Q 5' sandy Sm, dry, low to no PI

fine grain sand, trace silt and gravel, damp

@ 15' gravelly sand trace silt, well graded, very moist

as above

@25' fine grained sand trace gravel and silt

very moist

Gravelly sand trace sin, wet

ML 17/14/18

5/6/7

7/6/6

8/8/12

13/17/12

8/12/14

I

I

l

I
I

water @ 2T

SP

SW

SP

total depth 30 '

I-  _

11

I

i

I

x
I

I

.
I

MALCDLM rmwnn, INC. Boring no. 204

BORING LOG
I I ll III I I ._.,

SHEET 1 OF 1



_

M Stroud
I » ,

PROJECT # 2602-002
DRILLING METHOD Hoaow 818m Auger
DRILLING CONTRACTOR Haber Ex. & W"i"9

DRILI.ER
HYDROGEOLOGIST D. s lm8n

CLIENT commemaI Waste mdusnrfes of AZ

PROJECT GIlt Bond R6QliOH8I L8ndIIll

LOCATION wuwar seaman 23

START DATE 1-12-95

FINISH DATE 1-12-96

9¢P0\
ll l l I II l l l II I _ ll l I l

sAMPLE oé§cR1pTlon uses "Fl6?Eé

@ 5' silty sand with gravel, dry.

slight to med cementation

line grained sand trace sin, damp

15' as above, wet(L:

GM ams

BIB/5

4/4/5 15'water 1

SP
10 -

11

20 -

30 I

- _

total depth 15 '

MALCOLM1=mnn:, inc.
BORING LOG

SHEET 1 OF 1

Boring No. 205

JI



M Stroud

PROJECT # 2802-0012

DRILLING METHOD Hollow StemAuger

DRILLING CONTRACTOR Haber EX. & Mining

DRILLER

HYDROGEOLOGIST

_CUENT cannnenmal waste IndustriesofAz

'PROJECT Gll8sendRGQIUMI Lanawu

-LOCATION alular SOCIIOII 38

=START DATE 12-4-95

FINISH DATE 12-4-95 8a7IKozuh

$04:01
I I I I I I lI I I I I I II

SAMPLE o8'6§lp?lon uéis BlowCI'll "'l;j5-'FE§ l

10

i

i
.
I

-

20
total depth zo '

i
I
I
|I
i
II
i
i
I

-

30

-

-

40

50

!

I
I

I
II
I
:

Ii -

60
II
i
i
I
I
I
III
I
I1

70 -
-

-

SM 6 / 8 / 8

5 /9 /8

518/5

5 / 5 / 10

IML
SP

c no water noted

i

MALCOLM rmrmr, mc Boring No. Zoe
BO RING  L O G

I

I

I I I Ill l lll l | I l l ill | ll | | II | I I I

SHEET 1 GF 1



uulnn -li\I\l9l\ll' I HEN uses BIowCds 'n6i"és

10

-

zo -

to -
-

to -

so  -

so -

-

70

@ 5' brown Sm, some sand, trace day, dry

buff grey silt, trace sand, trace day, dry

@ 14-15' brown med sand, some sin. dry

@ 15-18' mottled Rea, white,grey and brown silt and day,

some sand, dry

Q 20' red brown silt and sand, dry

@25' brown fine sand, some silt, slightly damp

with 2' red day seam

ML 8/10/12

22/35/42

8/10/14

10/11/13

6/8/9

SM
CL

SM

total depth 26.5 '

' no water noted

CLIENT

PROJECT
LOCATION
sTART DATE

,FINISH DATE

r

MALCOLM prim INC.

l -| Ill

11 IUII

ll l -| Ill l l I
a v

CorNine1ulsl Waste lndushzes of AZ

Gila Bend Redmond Lanuwll

wed confer secrian 25

12-4-95

12-4-95
SAMDI : hrennnn-funn

BORING LOG
PROJECT #

DRILLING METHOD
DRILLING CONTRACTOR Haber Ex. & ming
DRILLER Mark & Kit

HYDROGEOLOGIST

lllllll ill ll

I
I l_l -II 1111 1

2602-002
Hollow Stem Auger

Boring No. 207

I

i

i

SHEET OF

Illll l

1 1



l  l

FROJECT #E "-co'. Wasteland .sofAs 2502-002
» I :Halon Stem A: • I :• DRILLING METHODLandrailGila Lena RR ECT

air Kozuh

DRILLING CONTRACTOR Hs~bel'Ex. & Mining

DRILLER mark & Kit
I-IYDROGEOLOGIST

oenller section 25

12-4-95
12-4-95

LOCATION
TART DATE

FINISH DATE

beam SAUIPLE DESCRIPTION uses alnwcm NOTES

1 0  -

to -

_ -

7 0  -

@ s' brown calicle, 3' recovery

brown very fine sand some sin, dry

@ 15' brown med to fine sand with red rust (oxidation),

some Sm ,dry

@20' brown med and fine sand, some silt, mold

SM

11/12/13

7/9/12

10/9/11

12/12/13

i

I

I

total depth 21.5 |

" no water noted

MALCOLM PTIRNIE, mc.
BORING LOG

Boring No. 208

|.I

SHEET OF1 1

l



11-11 n--u

2602-002PROJECT *CLIENT Comineotal wasru lndusuies of AZ
¢

| :LandifdAna 88nd R DRILUNG METHOD Hollow Stem Au r: I 1 :PROJECT

DRILLING CONTRACTOR

DRILLER may & KIT

HYDROGEQLOGIST

east earner saurian 25

12-4-95

12-4-95

Haber Ex. & Miming

bill Kozuh

LOCATION

START DATE

FINISH DATE
IIIIII I l I I M

§zn'FL§ FE§6NIFTT6N
.-...- _ !'III

uses aIawcm II- "l§i3'fE§""".

1 0

20

-

-

30

-

-

40

-

-

50

60

v o  -

111

-

_1-

lg 5' red brown Tina sand, some Sm, dry

as above

@ 15' as above

as above

SM

4/5/5

4/5/7

4/7/8

8/10/13

@ IT a 10" day seam
noted by driller

total depth 21.5 1

|-

* no water noted

I

I

Ii

I

MALCOLM rmnm-2,  mc Boring No. 209

B O R I N G  L O G

SHEET OF1 1



_ 11

2602.002 .PROJECT #icuEnT CcntinevnwalWaste Induwies o f A z
:  I l : ¢  :HOIIOWSIBMAD R I L U N G  M E T H D DGil t Bend RP R O J E C T Landlfll

D R I L U N G  C O N T R A C T O R Haber Ex. & mf~ff=s

DRI LLER Mark & Kit
H Y R D O G E O L O G I S T

south cewdisr section 25

12-4-95

12-4-95

LOCATION
!START DATE
8FlnlsH DATE Bil l Kozuh

usesSAM PLE DESCRI PT I ON BlowCI¢s N O T E S
I

i

-

10

20 -

30 -

4 0  -

50 -

so  -

1 0  -

_ U

@ s' red bram silt and sand with calicle seams, dry

Brown sand and gravel some silt , dry

@ 15' brown med sand trace sin, dry

red brown Sm and day, dry

@25' brown Sm and day. dry

brown Wne sand, some sin, dry

S M 16/17/22

e n / s

4/818

15/18/50=8"

20/27/32
coiled 2 ring samples

13/18

GW
SM

CL

S M
total depth 31 '

1 1 1 1

' no water encountereci

MALCOLM PIRNIE, INC. Boring No.  zoo
B O R I N G  L O G

S H E E T O F 1



CUENT
PROJECT
LDCATION
reSTART DATE

8FlNlSH DATE

ConlinenlhlWaste Industries of AZ

Gila Bend RaqfanaI Landfill
northeast comer'section 25

12-4-95
12-4-95 __8l1I Kozuh_ 1-I 11

PROJ ECT # 2602-002
DRILLING METHOD Hollow Stem Auger
DRILUNG CDNTRACTOR Haber EX. & Mining
DRILLER Mark & Ki!
H e n .RoG§Qg.oGlsT

=̀D-nm SAMPLE DESCRIPTION uses azawcnu NOTES

i
5 1 0
I

iiIII
-

20
I
I
I
I
I

30

-

40

!
I.
II

I

50

-

80

!
!

I
I
I
I
I

1 0  -

_.I 1-

@ 5' brown Sm and sand trace gravel, do

brown sin, trace coarse and med sand, dry

@ 15' brown/grey med and coarse sand and sin, dry

brown sand, slightly damp

SM 13/12/11

10/12/14

17/36/12

31 for 11

@ 8'driller noted coarse

gravel

cobble ?, refusal ?

ML

SM

SP
total depth 21 .5 l

_ 111:1 I I

; »° no water encounter

MALCOLM ram, inc.
BORING LOG

I II I I Illlll

Boring No. 211

SHEET 1 OF 1



a I an & D. Sweetenqs

PROJECT # 2602-002
DRILUNG METHOD HSA (O-747 Roaarv (74'+)

DRILUNG CONTRACTOR Haber Ex. & Mining

DRILLER K8vil7

HYDROGEOLOGIST

conuwaeruaI wasremlndusuies of Az
Gila and Regional Lanavw
southwest comer section 25

2-19-98
2-19-96

i¢1.IENT
'PROJECT
;LOCATlON
ISTART DATE

iFlnlsH DATE

D-¢==t1
1 | I ill 1

SAMPLE besc§lpnon Jscs 8lowCnls NQTE3

i.
10 -

i
i
i

i
i

to -iI!
I
I
i

30 -

-

-

40

50 -

60

s

I

i
I
I
II
I
I
I
I
I

I
i
i

I

I
70 -I

I
Ii
I

-

silt trace sand and gravel, dry (O-4')
@ 5' sand trace silt and gravel, dry, well graded

sand with silt, trace gravel, dry

@ 15' sand trace sin, width gravel, dry

sand tracesilt, fine sand, dry

@25' as above

sand wNh sin, damp

@ 35' fine to med sand, very damp, some day noddles

fine to med sand, trace silt and gravel, wet

@45' as above

fine to med sand, trace gravel, wet

@ 55' as above

gravelly sand, med to coarse, wet

@ 55' as above

gravelly sand, well graded. wet

ML
3/4/4

7/7/8

14/20/20

3/4/B

2/3/3

arm 1

15/10/7

4/9/11

4/8/10

17/30/27

12/19/45

Note:
Soil profile taken from

log oolleded from
MW-4, drilled 1 D/4/95

(o-14' bis)

No sampling until 78'

<static water
@3a.s'

HSA refusal @ 74'

SW

SM

SW

SP

SM

SP

s w

MALCOLM rmnm INC. Boring No. :of

B O R I N G  L O G

:
I
I

|
I
I

I

1

I

i
i

SHEET 1 OF a



._-

PROJECT # 2602-002Waste Industries of Azk:uEi4T

a I ;

oRILunc mETI4oo HSA (0-74? Rotary n4.+z
DRILUNG CONTRACTOR HaberEX. & Mining
DRILLER Kevin
HYDROGEOLOGIST D. s lm8n & D. Sw88f8n

GII8 send Rewarm Lanark

southwest comer ssdion25

2-19-96
2- 19-96

PROJECT
LOCATIDN
START DATE
FINISH DATE

D°P0\
1 _

SAMPLE oEscRlpndn uSes BlowCnb
|-1 _

no*rEs

80

90 -

100 "

110

120 -

130 -

140 "

@ vo' sandy gravel, trace silt and coarse sand

@ ea' fine grain sand, with silt and gravels

@ 91' Sm with clay and sand. very am, no gravel

med to fine sand. wet , hard
@102' silty day, dry hard, med PI

day, dry. brown-white. hard, med to high PI

@ 146' brown day, damp, med to high PI

SW

100=3"

10/19/21

12/12/1s

47/38/38

12/16/21

62/48/30

• drill lO 70' without
sampling
• e swill to

mud rotary at vo'

-> 84' out of gravel layer

GP

GM

ML

SP
CL star of lower day unit

111' to 146' no change

silty day or clay

CU

CH

MALCOLM hmmm INC. Boring No. 301 (font.)

B O R I N G  L O G

SHEET 2 o F' 3



_

canaaenneaI W8§\! lnduwies o f A z PROJECT l'cunT 2502 11-11

• |

D R I L U N G  M E T H O D HSA (0-74'2 Mcafv (74'*2

D R I L U N G  C O N T R A C T O R H e w e d .  &  M W I I Q
DRILLER Kevin
H Y D R O G E O L O G I S T D .  s & D. Sweewan

Gi l l send Regianau L8ndwl
sozdhwast foamer section 25
2.19-00
2-19-96

P R O JE C T
.LOCATION
S T A R T  D A T E
~FI1ql81,.1 DATE

aDlv8\ SAMPLE DES¢RIPTION uses aauwcnu NOTES

1st -

i

i
i

_-

-

180

e
I

no -
!
i
!
I
I
I|

1a0 "

i
|

I

-

190

200

i
I

I
!
I

I
I

i
i
i

2 1 0  -

-

Mum Now becoming
more grittier (sp?)

[sand concentration
increasing]

MALCOLM rmmn, mc

_ sandy day/dayey sand

total depth of boring = 200'

Q 146' brown day, damp, med to high PI

II

BORING LOG

I ill lllllll ll

C U

CH

62/48/30

Booing no. 301(cont . )

S H E é T 3 OF 3



2602-002PROJECT # IConlinenllal Wade Industries of AZCLIENT

00901 SAMPLE DESCRIPTION uses snawcnu NOTES

10 "

20

30 -

40

50 -

so  -

1 0  -

_-

-_H .H-

o 5° light blown gravelly sand with Sm

fine to med sand, trace gravel and silt

@ 15' gravelly sandy silt

as above

@25' silty sandy gravel

silty gravelly sand

@ as' sand with gravel well graded

clayey sand, cobbles and large gravel, wet

Q 45' clayey sand (fine grained)

Clay (fat & contains organic noddles) with

sand lenses(-6') ,wet

clay, high pl. moist to damp

red day, trap gravel, high pl, slightly damp

ii111n-lll _111 _ _in l-11-i1

GM 32/22/21

5/7/7

s0=4'

50=3"

s0=4'

50=4"

50=4'

38150=2'

47/50=5'

15/24/22

15/18/18

10/16/19

groundwater @25'

SP

GM

s w

SC

CH

MALCOLM PIRNIE, INC. Boring No. 802

BORING LOG

PROJECT
LOCATION

TART DATE

FINISH DATE

GiI8 88nd Reglidvld Lanavw

northeast comersection 25

2-21-96

2-21-96

DRILLING METHOD HOW OW stem8U08'f
DRILUNG CONTRACTOR Haber EX. & Mining

DRILLER Kevin

HYDROGEOLOGIST

SHEET 1 OF 3



PROJECT # 2802-002Corninewwal Waste Indusbies of AZC L I E N T
H S A

Haber Ex. & Mining
Kevin

I I :_...9..$ I ll l

GM Bend Reglvbnai Landiiil
ncvdleast comer section 25

2-21-96

3.81.-pa

P R O J E C T
L O C A T I O N

S T A R T  D A T E
FI N I SH DATE Imam|- _| m

DRILUNG METHOD
DRILLING CONTRACTOR
DRILLER
l4yglgg§EqLoels1j.

pggm S A M P L E  D E S C R I P T I O N uses Blow Cnts N O T E S

_reddy

80 _ sandy day/ciayey sand, med Pl day. wet,

sand and day lenses ~3 to 8'

_ sing (25%) and fine grained sand, wet_ L

100 - - silty Nne grain sand, trace clay nodules, trace gravel

wet

110 -

120 - silty (25%) fine grained sand, wet

1 3 0  "

140 - silty day, med to High pi, damp

CH

32/25/25

19/20/23

10/14/19

15/20/22

15/21/25

D a w e s in sand
C U

SC

SM

CL

nm day at 125'

day lenses 125' to 130'

I

MALCOLM PIRNIE, INC. Boring No. oz (cont. )

B O R I N G  L O G

S H E E T 2 O F 3



CLIENT canzinwuwaI Waste lndushies of AZ PROJECT # 2a»a2-coz

HSA
HaberEx. a mining

I I ;

PROJECT
LOCATION
START DATE
FINISH DATE I

DRILUNG METHOD
DRILLING CONTRACTOR
DRILI..ER Kewh
HYDROGEOLOGIST D. s

sue Bend Reglional Landwl

navtheast comer seaiow 25

2-21-96
.?-21-n6

0lFII\ SAMPLE DESCRIPTION uses Blowcuta
1I

n6'FEs

150 -

day , med to high pl, damp

coarse grained sandy day/dayey sand, trace gravel

dayey sand (fine grained) , wet

CU
CH 14/1.6/20

18/24/30

21/28/30

~170' nm low drilling

pressure zone
(sands and ams)

160  -

we -

CU

SC

Lao -

190 -

200 SC

210  -

total depth 200'

MALCOLM PIRNIE, INC. Boring No. oz (cont.)

BORING LOG

I

I

1

1

i
i

a
.|
I

I

i
!
I
I
e

I

:i
II
I

I
I.
I
I

i
II
I
I

I!

I

i

i

iI
I

E

I
I

i

I
!

i
I
I

I

J

SHEET 3 OF 3

I

I

I

i



1-1

CLIENT COHMSYIBI waaa Industries of AZ PROJECT 1 2602-002

MSwoud
I •

PROJECT
LOCATION
START DATE
FINISH DATE

sue Bend Rational Landfill
nannwasr comer secrian 25
2~26-96
2-26-96

DRILLING METHOD Hallow swam IUDBT
DRILUNG CONTRACTOR HQMYEX. G ming
DRILl.ER
HYDROGEOLOGIST o. s

v-nv~ SAMPLE DESCRIPTION uses flaw Cab NdTES

i
I

1 0

to

so "

40 "

50 -

80

lo -
-

-

Q 5' sandy silty gravel, light brown, moist

gravelly silt with sand, light brown, moist

Q 15' Sm, sand and gravel, dry

silly line grained sand, trace gravel, dry

@25' as above

above, except trace day and moist

ml as' silty dayey sand, trace gravel, very moist

ne to med grained sand with sin, wet

@ 45' as above

above

above with trace of day

No Return

Q 80° bis CLAY, med to high Pl (no sample collected

GM

SM

SW
SC

groundwater Q Sr

Lost Hole I

'ng to sade at
at to' bis, flowing sands
had in teeth)

MALCOLM HRNIE, mc Basing No. 303a
BORING LOG

l

11/8JB

ale's

6/8/7

8/11/12

10/14/15

12/14/12

11/11/14

19/31/25

s0=s'
SM

3/13/21

50=6"

10/18/19

sample off of

SHEET 1 OF 1



2609-002-PROJECT #CLIENT eavuwaenmal Waste Industries of AZ

I  |

Glla89nd RegionalLanawu
Q B-207
4-18-96
4-19-96

P R O J E C T
L O C A T I O N
S T A R T  D A T E
FIN ISH D A T E

DRILUNC METHOaSA (0-1001 my Rofafv (100+2
DRILLING CONTRACTOR Haber EX. & Mining
DRILLER nanny
HYDROGEOLOGIST D. s Imam

I SAM PLE DESCRI PTI ON u s e s NOTES

10 --

@ 5' sand silt and gravel, damp

as above

@ 15' same as above

sand trace sin, fine sand, moist

Q 25' as above

same as above except very moist to wet

@ as' as above

kitty sand fine grain sand, wet

@45' as above

as above

@ 55' as above

as above except cemented from so-es'

@ es' as above

as above

GM

logged from cuttings

0-100'

No sampling until 100'

<sza1ic water
@29.6'

recorded after

boring completed

i

to -

SP
30 "

4 0  -

50 -

6 0

70 "

_-|

SM

MALCOLM PIRNIE, INC.
B O R I N G  L O G

I III I II ll I'll lllll I

B or i ng  N o .  304

I

I
I
I

I

S H E E T 1 O F 3



PROJECT # 2602-002conrinenual Waste lriduslries of AziCLIENT

|  I

DRILUNG METHODH.sA (0-1097 Rqfary(100'+)

DRIUJNG CONTRACTOR Haber EX. & Mlhing

DRILLER Randy

l4vnnosEoLoGpsT D. S Elman

GII886Nd RwfowafLanaw/I

at 8-207

4-18-96

4-19-no

PROJECT

2-LocAnon

START DATE

FINISH DATE
1

1 || -1

usesSAMPLE oEséRlp'rlolhannum

1-1

Blow Cru

I l l  |

I- "n`6Tié§"` l-
I
I
I
I
I

iI a0 -

@ 75' as above

as above

@ as' dayey silty sand

@ 90' day

@ as' as above

clay, damp to moist, med to high pl, very stiff, red bm

@105' as above except siigmly damp to damp

as above

@ 115' clay, bm Rea, with white cemented nodules,
very stiff, some cementation, high pl, slightly damp
as above

@125 'as above

as above

@ 185 as above

as above

@ 145' day, with intelbedded sand lenses,
8'-12' thick fine grain sand lenses

SM

according to driller

hit clay at app. BT

28,29,30

11,19,21

10,17,25

20,42,37 hit hard dry day

@  114 '

35, 50 form"

29,49,50

25,30,33

22,24,33

i14,15,w

2125,50

n

-

I

i
i 90 "

SW
SC

CL

i

I

I
|

I
I
I

-

100

CU
CH

110

- _

I 120

-

130

140

g

I
IE
I
I
IE
i
9

-

C H

MALCOLM PIRN1E, ma Boring No. 304 (cont.)

BORING LOG

SHEET OF

llllllllllllll\l\lllll\l\\l u l \Illl\InI
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IPROJECT # 2602-002Continental Waste Industries of AZc ENT
i

i
| I LD. S

DRILUNG METHOD HSA (0-1001 Rotafv (100'+z

DRILLING CONTRACTOR Haber Ex. & mining

DRILl.ER Randy
HYDROGEOLOGIST l ean

Gila Bend Regional Land1iII

Ar bonhg 207

4-18-96

4-19-96

PROJECT

LOCATION

START DATE

FINISH DATE
I

1 11 SAMPLE DESCRIPTION NOTESuses alawctu

150 - day, hard dry, cementation present,

only 2'-3' of recovery in sampler

@ 155' silty sand, fine grain sand, moist to very moist

as above

sand with silt, fine to med. grain sand very moist to wet

cu
CH

I
I
I
i

98,47,50 out of day layer at

approximately 152°

30.32,36

be, 33,34

I

l_l --u-

SM

-

160

-

-

110 -

180 -

190 -

2 1 0  -

-

_._ --11--11-

TDB =165'

1 1 1 111 |

MALCOLM PIRNIE, INC. Boring No. 8044cont.)

BORING LOG

SHEET 3 OF 3



PROJECT# 2602-002
DRILLING METHOBSA I0-125')Mud Rotan(125+)
DRILLING CONTRACTOR Haber Ex. & IW"I"9
DRILLER R=~<=l/
HYDROGEOLOGY_IT

canuwzemaIWaste Industries of AZ

Gila Bend Regional Landwll

Ar B-209

4-29-96

5-2-96

cEnT
:PROJECT
LOCATION
-START DATE
FINISH DATE D. Spoelman... 1 1 |-111 ill 1 111 11111-1

SAMPLE uEscRlpT1ou 6838 . cut:
-111 In

NOTES

I

i 10 -

Q 5' sand silt and gravel, dry

silty sand, fine grain sand, dry to slightly damp

@ 15' same as above

sand with son, fine sand, moist

@25' as above

same as above except very moist to wet

@ 35' as above

gravelly silty sand fine grain sand, wet

@45' as above

as above

@ as' as above

silty sand, some cementation

@ es' as above

as above

- - _l--- ----I 111 1-11 ull ll 1 -ll1-m 111 11 |-- 11 _ | _ | --

GM

logged from cuttings
0-1 of'

No sampling until 100'

SM

I
I.I
I
i 20 -
I
I
I

30 -I

40 -

.
a
I
I

I
I

-

-
50

i|I
I
i

I

II
I
I
I

i
i

I

i
I

e 0  -

vo -I

II
I
L.._. I-l_l

G M

SM

MALCOLM hmmm INC. Baring no. 305

B O R I N G  L O G
I
Q

i

1

i

I

I

i

i

SHEET OF1 4

J

I _



§sb2-bb2p'§oJecT *CLIENT Coruhhorztd Waste lndusuies of Az

GilaBend Regional Lanavm
a t 8 - 2 0 9
4-29-98

o R I L u n e m e m o HSA (0-1251 Rotary (125.+I
D R I L U N G  C O N T R A C T O R Haber EX.  & Mining
D R l L I . ER R a n d y

P R O J E C T
L O C A T I O N

T A R T  D A T E
FINISH D

n e w S A M P LE  D E S C R I P T I G N uses BlowClb
u

NOTES

s o  -

@ 75' as above

as above

@ as' as above

cemented sin and sand

(Q 95' sitry sand

silty day, very moist, low to med. PI, bm

@105' as above

as above

@ 115' silty sand, tine grain sand, very moist to wet
imerbedded 3'-6"silty sand and day lenses
as above

@125 'as above

dayey sand trace gravel. well graded sand, very moist

@ .1 as' silty clayey sand, very moist. gravel lenses
fine grain sand
@140' intel'bedded silty sand and sandy day,

fine grain sand and stiff day, some cementation
@ 145' as above

SM

13,33,42

33.37.45

S2

185

21 ,28,40

17.22.33

15.17.23

19.23.29

so for a'

19.30.42

according to driller

hit cemented layer

@9o-92'

ring sample @

110' and 115'

90

1 ;

100

110

120 -

130 -

140 -

_ -

CU
ML

S W
CL

s o

s c

S W

C L

MALCOLM rmnn-1, mc
BORING LOG

I

sHEEr

Boring No. :as  (cont . )

OF 4
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PROJECT # 2602-002CLIENT Colnirzemsl Waste Industries of AZ

I | .D. s

DRILUNG METHOD HSA (04251 RQM (125'*l
DRILLING CONTRACTOR Haber Ex. & Mining
DRILLER Randy
HYDROGEOLOGIST Imam

Gilt Lena R8gion8I L8ndi7ll
u bwmg 209
4-29-96
5-2-96

PROJECT
LOCATION

TART DATE
FINISH DATE

D¢PU\ SAMPLE DESCRIPTION uses alawcnu n<8TEs

150 - day, slightly damp to damp, high PI, red bm.

Q 155' sandy clay/clayey sand interbedded 6' lenses

fine grain sand, slight PI clay, moist
@ 160' silty day, om., damp, med. Pl

@ Les clay, med. pl, slightly damp

as above

@ 175' day, fat hard slightly damp to dry, red bm.

as above

@ 185'silty day, trace fine grain sand, damp,
slight to med. Pl

as above

@ 195' as above except no sand

as above

(Q 205' as above

silty clay trace sand, hard dry day nodules,cemented
bm., damp, slug_ht to med. Pl

SW
SC

19.24.30

127 for 10' ring @155'

12,1B,24

za, 33,3 sampling every 1o-1s'

10o for 9' n'ng sample @ 175'

100 for 9' ring sample @ 185

32,41,50

44,50 for
10" |

160 -

SC/
CL
CH/

CL

___-

CL

1

170 -

180 '-

190 -

200

2 1 0  -

MALCOLM PIRNIE, INC. Boring No. 805(cont.)

BORING LOG

SHEET 3 OF 4



DEW* SAMPLE DESCRIPTION uses

14,19,29

47,75

BlowCnt¢

220 "

230

240

250

_ -

260

SHEET 4 OF 4

CLIENT
PROJECT
LOCATION
START DATE
FINISH DATE

Continental waste Industries of AZ
Gila Bend Regional Landfill
at bowing 209
4-29-96
5.2.95

PROJECT # 2602.002

DRILLING METHOD AHSA (0-
DRILLING CONTRACTOR
DRILLER Randy

_HYDROGEOLOGIST

125'2 Rotary l125'+)
Haber Ex. & Mining

_._ D. Spoelman
NOTES

CL I
@215 ' as above

as above

: @ 225' as above except with sand lenses

230 - silty clay trace sand, bm, moist to very moist, slight PI

I @ 235' clayey sand

240 - as above
SC

I @ 245' as above

250 - as above

@ 255' sand with gravel and silt

CLIENT Continental waste Industries of AZ PROJECT # 2602-002
PROJECT Gila Bend Regional LandmI DRILLING METHOD AHSA (0-
LOCATION at boving 209 DRILLING CONTRACTOR H
START DATE 4-29-96 DRILLER Randy
FINISH DATE 5.2.95 _ HYDROGEOLOGIST D

260 - sand with gravel, wet well graded sand
TDB= 260

-11099490



--1 1 1-1 __l-m

I » :

PROJECT * 2602-002
oRILune mETI4ossA :mesa mud Rotary (1a5+)
DRIUJNG CONTRACTOR Haber Ex. 8 Mining
DRILLER Randy
HYDROGEOLOGIST . D. S lean

CLIENT COHIWIGIIIW Waste Industries of AZ
P R O J E C T Gila B e n d Regl ional Lanawu

L O C A T I O N same as B-208'

T A R T  D A T E 4-22-96
FIN ISH DATE 4-26-96

6-uh
| I 1 | 11 l l

§AupLs DESCRIPTION uses Blowers
I I I III

N6TES

10 -

20

3 0  -

to "

s o  -

e 0  -

7 0  -

-

@ 5' sand Sm and gravel, dry

silty sand, fine grain sand, dry to slightly damp

@ 15' same as above

sand with Sm, fine sand, moist

@ 25' as above

same as above except very moil

@ as' as above except trace gravel

gravelly silty sand fine grain sand, wet

@ 45' as above

sand trace Sm. wet, fine grain sand

@55' as above

clayey sand, fine to med. grain sand

@65' as above

as above

G M
logged from cuttings
0-75'

No sampling until 75'

I

SM

G M

»__¢

S P

-__<

SC

-mn-11 II

MALCOLM PIRNIE, INC.
BORING LOG

I II

Bor i ng No. Aus

I
I

I

I
I
I
l

I

I
l

I

I

I

I

I

3
I
I
I
:

i

S H E E T 1 O F 3

I



Continental Waste Industries of AZ PROJECT # 2502-002CLIENT

l ean

Gila Bend Regional LanawI
of 8-208
4-22-98
4-26-96

uRILuns mE11-looHSA (0-1357 Rotary r1a5'+l
DRILUNG CONTRACTOR HaberEx. & Miming
DRILI..ER Randy
HYDROGEOLOGIST D. s

PROJECT
LOCATION
START DATE
FINISH QATE
0091" SAMPLE DESCRIPTION uses BlowCr¢: NOTES

»

_' @ 75' sandy day, brown, very moist, well graded sand,
_ med. PI day

80 dayey sand, fine grain sand, very moist

@ as' as above

90 _ day with sand lenses. interbedded e' lenses

_ moist day, trace gravel, some cementation, med. Pl da

_ @ 95' as above

100 - - clay with fine grain sand, med. to high pl.

_ damp with dry pockets, some cementation

_ @105' clay, stiff, dry, med. to high Pl

110 _ day and sand, 6' interbedded lenses, fine grain sand

_ med Pl damp clay, very moist sand

I (Q 115' dayey sand with day lenses, line grain sand,

_ very moist sand
120 as above, except some silt present

Z @125 'Amy sand, wet fine to med. grain sand

130 - silty clayey sand trace gravel

I @ 135' silty clayey sand, wet, tine to med. sand

140 - @14o' intertaedded day and gravelly sand, 6' beds

1 | _.-

I @ 145' day, red be, srigmry damp to damp
med. 19.391 Pl

_¢_ l

9_L- 1

SC

no recovery at 75'
21 ,49,38

29,38,50 interbedded sand

and day lenses

75'-1 of' (6-12" Mick)
50 for 3'

39.219.30

47,37,35

70 for Bl ring ea 105

90 for 12 ring sample @ 110'

_115', 120', 125'
and 130'

125 for 8'

I
144 for 12" no recovery

|  @ 12o'

1e5 for 12"

170 for 12'

29.38.40

137 fDr12'
I ring@140', 145',

12of°»-T 150, and 160'

C L

C U
SC

S W
S C

SP/

CL
C U
CH

M A L C O L M  r m n m  m c Boring No. sos (cont.)

B O R I N G  L O G

l

SHEET 2 OF 3



_
PROJECT # 2602-002'cEnT cnvninevuwsl waste Industries of AZ

I I _

G08 Bend Refund Lanwnr
at 208
4-22-96
4-26-0s

PROJECT
LOCATION

-START DATE

.FINISH DATE DRILLING METHOD HSA (0-135') Roman (135'+}

DRILUNG CONTRACTOR H8593 & Mining
DRILI..ER *WW
HYDROGEOLOGIST D. s lean

D-nm SAMPLE DESCRIPTION USCS alarm NOTES

day, with fine grain sand, damp, med. Pl, red bm.

@ 155' day med. to high pl, dry to slightly damp

day, be., damp, med. PI

@ 165' day with silt, med. pi, slightly damp to damp

silty day, with one grain sand, med. Pl

@ 175' day. trace sand and gravel slightly damp

high Pl

silty clay, stiff, slightly damp to dry, med to high PI

@ 185' as above

as above except 6'sand and gravel lenses present

vel'y moist

@ 195' silty clayey sand

silty dayey sand, wet fine grain sand

TDB=200°

90 for 12

C U

CH

15.15.20

150 form' no recovery Q 160'

250 forl

200 for e ' no recovery with ring

40.48.70 collected sum spoon

200 for 1 3' o 165 also

ring o 170'

' ' ring sample @ 175'

7  f r o ' ring@180'and185'

50 for 12" ring sample Q 185

boring caving-in

losing 40' every

sample

20,24,32

MALCOLM mum, mc Boling No. 80¢(cont.)

BORING LOG

I

150 -

1st -

170 -

180 -

190 -

zoo "

210 -

- -

SHEET 3 OF 3
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PROJECT # 2602-002fCLlENT conuwnenral Wade lndushies of AZ

i

I I an

Gila Bend Regwanal Lanawu

west cent*sr Section 29

3-14-96

3-14-96

DRILIJNG METHOD How owSlam Auger
DRILLING CONTRACTOR Haber Ex. & muwng

DRII..l.ER M Stroud
l.lypR0GEQL0G~l3T

PROJECT
QLOCATION
START DATE
;FlnlsH DATE D. s
: ll i l l i l l l l

SAMPLE osscrflmbu aluwcnuuses
--I-ll1_ _I _

noTe's'

10

2 0  -

3 0  -

4 0  -

so "

-

60

1 0  -

I.H-

@ 5' Amy sandy gravel

sandy sill

@ ts' silty day med PI, moist

silty day, med. Pl, moist

@25' day with silly sandy lenses, clay med to high Pl

6' Si sand lenses, Wet, intelbedded

GM

6/8/13

8/23/18

logged from
cuttings 0-20'

water Q 25'

ML

CL

total depth 26'

1-11-1 1 --|

MALCOLM HRNIE, inc.
BORING LOG

Boring No. 401

SHEET OF1 1



PROJECT #.CLIENT Corlfinerwsl Waste Industries of Az 2602-002

| ID. s

sue Bend R°9i°"£I I.anavru
noun 05vl1*8r saaiow 24

3-15-96
3-15-96 ' _ 11

DRILIJNGMETHOD Hollow mm Auger
DRILLING CONTRACTOR Haber Ex. & Mining
DRILLER M Stroud
HvuRoGep3,o§1sT Imam_

1_1I I | | |

:PROJECT
iLOCATION
ESTART DATE
IFINISH DATE

.D¢l=v~ SAMPLE DESCRIPTION uses auawcun NOTES

I
i

lo --|

at 5'sandy silt. do

as above, moist, trace day

@ 15' as above

day with sin, very moist. low to med PI

@ 25' silty dayey sand, wet fine grain sand

3-8' lenses of day interbedded with silty sand layers

ML

5.5.6

6811

s,a,a,

6§41

8nez1

logged from
cuttings 0-1 s'

water @ 22'

I

l

I

I

2 0
I
!
I

30

40§-

50
.

I

!|
5

-

a n

-

80

.

I
I

7 0  -

| -_

CL

so
SC

s o
CL

total depth 35'

1 | |

9

MALCOLM rmn11:, INC. Boring No. doz

BORING LOG

SHEET OF 1
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J

I  • ;

PROJECT # 2802-002

DRILUNG METHOD Hollow &err Auger

DRILIJNG CONTRACTOR Haber Ex. & Mining

DRILLER M Stroud

HYDROGEOLOGIST

Continental Waste Industries of AZ

Gila Bend RegionalLanark

N-NW Section 24

3-15-96
3-15-96 D.S Imam

!CUENT
!PROJECT
LOCATION
START DATE

FINISH DATE

-D1PU\ SAUiPLE DESCRIPTION uses aauwcnn Néfss

i _

10 -u

lg s' sandy sin, white brown, dry, one grain sand

sand with silt and day, moist, fine grain sand

Q 15' day with sin, moist. med. pl, dark brownish red

as above except wet

@25' day with 3-8' sand lenses, med. to high Pl

as above with interbedded day and sandy day lenses

@ 35' silty clayey sand with 8"sand lenses,

fine grain sand

silty sand

(Q45' day with sand lenses, stiff dry day high Pl

ML

6.6.9

5,s,1

4,a,a

31L10

38, 50=3

50=3

14,32,23

logged cuttings

0-10'

water @ 16'

no sample @ 40'

logged wettings

SW

SCI

I
i
I
|

I
I
I

20 "

CL

i

-

-

-

30

i
i
i
I
I
I
I
i
!
I
I

8

I
a n

-

40

50 -

60

-

uu-

70

I

I
I

I

II
I

I
I
I
I

I
II
I
i
I

-

I
I

I
II!I

SC/

SM

CL

total depth 45'
1

MALCOLM PIRNIE, INC. Boring No. we

BORING LOG
!

i

I

I



PROJECT 1CUENT CovliihenlilWaste macias ofAz 2602-002
4

I :_' I • : How ow Stem ADRILUNG METHODLana viaPROJECT Gil8 B6ndR

I •

DRILUNG CONTRACTOR H6*b6r Ex. a Mining
DRILLER Mad( $m9vq
HYDROGEOLOGIST D. s Imam

N-NE seaman 23
3-19-96
3-19-95

LOCATION
START DATE
FINISH DATE

D-om sAmpLe oEScRlpnon uses auawcm
I'll ll 1

NOTES

10 -

Q s' silty sandy gravel, dry

as above

@ 15' sandy Sm trace of gravel, tine grain sand, damp

silty day, moist, dark bm. med. Pl

@25' clay, wet,red be. med to high pl, white Caro
nodules present

silty clay with sand, low PI

@ 35' clay med to high Pl

day trace silt and sand, med. to high pl, very moist

@ 45' silty day trace sand, wet, fine grain sand, med. Pl

sand and day lenses, interbedded 3-6' thick

fine grain sand med. Pl day

@ as" as above except trace gravel present 55-58'

as above except day is dry to damp, sand is wet

@ es' as above

'lay sand and silty clay lenses 6-12" thick

@ 75' as above
day, stiff, dry, hQh.pl, with 3' fine grain sand tense

9,11,13

4.9.9

4,8,8

14J7J9

101014

12,14,14

8.12.20

logged cuttings O-20'

cemented sand

and gravel from

16 to 18'

water @25.4'

:

fine grain wet sand

med. Pl damp day

|
Coco nodules present

2 0  -

30 -

40

50 -
-

60

7 0  -

ac' ->

GM

ML

C U
CH

C U

SP

SW

CL

c;H

MALCDLM HRNIE, INC. Boring No. 404

BORING LOG

total depth a0'
SHEET 1 OF 1



I I ;D. S lean

PROJECT # 2602-009

DRILLING METHOD Haw ow SlamAuger

DRILLING CONTRACTOR Haber Ex. & Mining

DRILI.ER Mark Slrvud

HYDROGEOLOGIST

CLIENT cwnwwefnal Waste Industries of Az

PROJECT Gilt Bend Regwonar LsndII7l

LOCATION N-NW S6d7on 23
START DATE 3-19-98
FINISH DATE 3-19-06

Dum SAMPLE b8cnlpnon uses amwcnu ǹoi'Es

10 -

Q s' sandy gravelly sin, dry, tine gain sand, white

sand with silt, damp. fine grain sand, light be.

@ 15' as above except very moist

as above, except trace gravel

@ 25' silty sandy gravel, strong cementation, wet

ML

4.5.5

s0=1

logged cuttings o-10'

water @21 .1 '

cementation 21-26'
no recovery @ 25°

refusal @ be'

SM

zo "

30 "

4 0  -

-

50 -

e0 -

70

GM

total depth 28'

I

MALCQLM rum, mc. Boring No. cos

BORING LOG
I

I III- I I

SHEET 1 OF 1



019111 SAMPLE oEscRipTlon uses Blawttnts NOTES

lo -

@ 5' sandy Sm grey, damp, slight Pl

silty sandy gravel, rev. damp, mod. cementation

@ 15' silty sand, highly cemented, white. fine grain sand

day, red bm., very moist, med to high Pl

@25° day with Sm, Rea um.. med to high pl, wet

as above

@ 85'as above, except damp

as above, except very moist and trace sand

@ 45' dayey sand, line grain sand, very moist

sand with son, tine grain sand, wet

(2 as' sand lenses interbedded with 3-6' day lenses

ML

8J4J3

4.5.7

11,8;r

4,e,9

1&1L9

15JBJ4

25.23.20

14J2J5

logged cuttings 0-15'

ht: day Q Le'

water @21 .9'

G M

iI

_ -

-

20

SM

C U

CHi

I
.
I

3 0  -I
I

I

|

40

i
I
I
IIi

-
i

5 0

-

e0

E
I
.
I.

I
I
I.
I
I.
I
i

-i
70

- _

.
I.
I
I
i

SC

SM

SP/

CL

total depth as'

: c u n T
ipnoJEcT
8LOCATlON
;*°»TART DATE
3FlnlsHDATE

M A L C O L M  P I R N I E ,  m c .
er-

I ll lllll I'll

Waste lndusbies of AZ

GilaBendRegionalLands

norm cenwar sew aw 25

3-19-96
3-19-96

BORING LOG

DRILUNG METHOD Hauaw slam Auger

DRILUNG CONTRACTOR Haber' EX. & Mining

DRILLER markSired
HYDROGEOLOGIST p. Spoelman

l l  l  l l  l l l l l  l  l l I  l l I I  I  I l l Ill

PRCJECT of 260'2-002

Boring no.

I I

SHEET 1 OF

405

1



I I lean

CUENT Colliinental Wade Industries of Az

PROJECT Gila 86nd RegionalLanmm

LOCATION W-NW seaman 25

TART DATE 3-18-96
FINISH DATE 3-18-96

PROJECT 8 26012-002
DRILLING METHOD Hollow 818m Auger

DRILUNG CONTRACTOR Haber Ex. & ming

DRII..I.ER Mwk Sl710ud
HYDROGEOLOGIST D. s

DUFUI SAMPLE DESCRIPTION uses aaawcnu NOTES

10 -

2 0  -

-

30

40 --

s o  -

-

s o  -

7 0  -

-

-

@ 5' sandy day with sin trace gravel, moist, low pl, bm.

sand with sin, fine grain sand, very moist

Q 15' as above, except trace gravel and wet

silty sand, mod. cemented, white-grey

@ 25' silty sand, wet, grey, line grained sand, cemented

CL

s,s,7

s,4,4

50=5

20,30,28

water @ 12.4'

SM

total depth pa'

MALCOLM rmmlz, INC. reno 407
BORING LOG

i

i
I.

I

I

Bali 0

I



PROJECT at 2602-002Cofzaherwal Waste Indust r ies of  AZCUENT
D R I L U N G  M E T H O D Hol low Stem A • :P R O J E C T Gila send Ragwanal Lanuwm

Adonhoenlral Section 23

3-21-96
3-21-96

D R I LL I N G  C O N TR A C TO R Hager EX. & Mining
D R I L L E R M8Ik Str1Dud
H Y D R O G E O L O G I S T .D. Spoelman

L O C A T I O N
S T A R T  D A T E

=FlnlsH DATE

*D-l=\t~
1 | 1 11 1 I | 1 | 1
SAMPLE nescnimon uSes alnwcnu we "

I
i 1 0

i
I

20I
I
iI

3 0

I|
I
i
I
I
I
I

I

ii

4 0  -

50

I

I
III
I

80

i|
!

I
I

i
I
I
i

i
I
i -

v o  -

-11 --1-11

Q 5' sandy sin with gravel, dry, grey white

as above, except trace day and moist

@ 15' sand with Sm, fine grain sand, wet, bm.

as above

@25'  as  above

day, med to high PI, damp, white/red bm. muddled

@ as' day with silty day and sandy clay lenses

low to med pl, line grain sand, 6' lenses
day, red be.,  damp to moist,  med to high Pl

@45' as above

clay interbedded with 8' silty sand lenses

G M 18.22.20

4,1,7

a,14

11.12.15

7,8,12

3,s,12

logged from cuttings
0-10'

water @ 13.5'

fine grain moist sand
med.  Pl  damp day

SM

CU
CH

C U
S M

total depth 50'

MALCOLM1*mnm, mc Boring no.  40s
BORING LOG

iI

S H E E T 1 O F 1



PROJECT * 2602-002CLIENT confwwuaI W8§U IndustriesofAz
I :| • Hollow arenADRILLING METHODPRCJECT GiI8 B6ndR . lunar/ I

DRILLING CONTRACTOR Haber Ex. & mining

DRILLER Mark Sll1Dud
HYDROGEOLOGIST o. spoewman

NE CGIIIGY Section 23

3-21-96
3-21-96

LOCATION
START DATE
FINISH DATE

10 -

@5' sandy Sm, dry. white

as above except damp

@ 15' silty sand trace gravel, fine grain sand, very moist

sand fine to med. grain, wet, cemented 23-25'

@25' as above

Rea be. with white be hard and dn'er pocketsday,

@ 35' as above

day intelbedded with silty clay and sandy day lenses

ML

s,e,s

8.11.13

1e,21

s,9,12

logged cuttings
0-15'

water @ 17.4'

3-8' lenses

2 0  -

to -

40

50 -

so  -

v o  -

my _

SM

SP

CH

C U

SM

total depth 40'

-| _ 1. 1

..
.sAlvlpLé"oEsc§IF'TsoW \iéc§ no"1'i§s

MALCOLM hmmm INC. Boring No. 409

BORING LOG

i
i

i

I
I

4

i

:

i

I
.4

SHEET 1 OF 1

I



|-|1"-1|-
zaoa-oozPROJECT sCLIENT Cbnlinwdhl Waste /ndusaies ofAz

» DRILLING METHODLandwl5 I . I :PROJECT HOIIOW Sum AGuaaenan

I I .

DRILUNG CONTRACTOR Haber Ex. & Mining

DRILLER Mark s.
HvoRoGEoLos;sT D. s knar

E-NE season 23

3-19-96
3-19-96

LOCATION
START DATE
FINISH DATE. .. 1

SAMPLE déscRlpTI0nl

10 -

70

@ s' gravelly sandy Sm, grey, damp

as above

@ 15' silty sand, damp. fine grain sand, grey

as above, except wet

@25' cemented silty sand 25-29'

clay, med. to high pl, l'ed bm., very damp

@ as' as above

silty day, med. pi, bm., moist

@45' clay, med. p l ,

day,  med. to high pi. red bm, damp with dry seams

@55' as above

silty sand,tine grain sand, mod. cementation

@ es' as above except no cementation

as above

GM

9,11,10

8.12.12

11,15,25

7,a,10

e,s,10

50=3

25,25,25

logged cuttings 0-15'

water @24.6'

SM

CU

CH

SM

-

total depth 10'

MALCULM r m l v m  I N C .

l l | I l l l l l l I l l l l I I III II II

B O R I N G  L O G

I I I I

Boring No. 41o

I I I I I I

nOTES

SHEET OF

-11111

1 1



PROJECT # 2502-002CLIENT cwuinenaa/ waste Industries of AZ
|  ;Hollow Stem ADRILLING METHODGil8 86rldR / ILsndWl'PROJECT ; l I :

I I ;

East Centaur Section 23

3-20-98
3-20-98

LOCATION
START DATE
1FlnlsH DATE

DRILUNG CONTRACTOR Haber EX. & mining

DRILLER M8l1< s.
HyDRoseoLoGpsT _D. s lean

Drawl

1

SAMPLE DESCRIPTION uses Blowcru"
Ill I 11111- -

NESTES

-I

i
I 1 0

-
i
I.
I
I
I.
I

20
I

3 0  -

4 0  -

@ s' Sm with sand and gravel, damp. grey

as above

@ 15' as above, except moist and bm.

silty sand, fine grain sand, very moist to wet, grey

@ 25' as above except wet

sand with sin. fine to med. grain sand

@ 35' as above

clayey sand, tine to med. grain sand

GM

10,18,20

logged cuttings 0-30'

water @ 15.92

S M

SC

s o  -

total depth 40'

s o  -

t o  -

MALCOLM PIRNIE, INC.
B O R I N G  L O G

vIII II I I l

Boring No. 415

SHEET

IIIII ||||_||||-

1 OF 1



_ ._ 1-- 1_nu-_ 1

2602-002PROJECT #3euEnT caIunnemai Wade Indushies of AZ
HGIIIOWSUBWIA I :DRILLING METHODGHZ 86ndR u nal Land17ll; I I'PROJECT

I •

DRILUNG CONTRACTOR Haber Ex. & Mining

DRILLER M8Ik s.

HYDROGEOLOGIST o. s lm8n

End Lemar seam 23
3-21.96
3-21-96

iLocATlon

START DATE

FINISH DATE

§DlFu\ SAMPLE DESCRIPTION uses Blow cru NOTES

10 "

@ s' sandy gravelly Sm, grey white, dry

as above, except moist

@ 15' s/ilty dayey sand, fine grained sand, very moist,bm

sand with silt trace day, wet, fine grained sand

@ 25' as above, except fine to med. grain sand

silty sand with clay lenses, some cementation

white nodules present

@ as' silty sand with gravel, cemented, slow drilling

@ 45'

GM

13, 50=3

logged cuttings 0-30'

water @ 13.5'

refusal in cemented

sand & gravel
@ 45'

I

to -
so
SC

30

I|
III
I
l
l
iI

|

-

40  -

50

i
:
I
l

I.
I
I

I
I

II
II|

I
I

i so -
!

i
I

I

vo -

SM

GM

total depth 50'

MALCOLM hmmm INC. Boring No. 41s

BORING LOG

SHEET 1 OF 1



2602-002 .PROJECT #CUENT Confillenfhl Wade lndusbies of AZ

0 I 1

oRILuns memos Ho»IlowSl*emAuger
DRILIJNG CONTRACTOR Haw Ex. & mining

DRILLER mark S.
HYDROGEOLOGIST o. s Imam

Ana 88nd Regional Lanawu

1/4 mu, nova: of 104

3-22-96

3-22-96

PROJECT

LOCATION

START DATE

FINISH DATE

Damn
.....

"sAivlpLE .oEscRip1"ibifl ' _- 'iiifks

@ s' sandy silt with gravel

as above

l l 15' cemented sand silt and gravel

GM

logged entire boring

from cuttings

refusal

uses

i

10 -
-

I

i
I

-

20

!

I.
I
I
iI.
I
i
i
i
I

t o  -

4 0  -

i

1
I
8

50 -

s o  -

vo  -

total depth 15'

MALCOLM HRNIE, INC.
BO RING  L O G

I I I

Boring No. 411

SHEET 1 O F 1

I

I



I--. _

PROJECT ¢~ zoom-oo24euEnT conunenzal Wade Inausuies of AZ

Haber Ex. & Mining

I |

PROJECT
LOCATION
START DATE

FINISH DATE

Gill Bend Regrional Lanna

1/2 mile north of baving 104

3-22-96
3-22-96

DRILLING METHOD Hcaow Stem Auger
DRILIJNG CONTRACTOR
DRILl.ER M8I1< s.
I-IYDROGEOLOGIST D. s lm8n

'Dow SAMPLE DESCRIPTION uses aluwcnu wblEs

i

i

10l

i

I 20

-

30

I
.
I

i
I

i

I
i

-

-

40

-
I
i
I
I -

-

II
I
II
I

I

I

50

60

I
I

!

I

i.
I.I
I

I

70 -

@ s' sandy silt, white be., dry

Sm sand and gravel, grey, dry

@ 15' as above except moist

sand with silt trace gravel, fine grain sand wet

ML 10,12,1B

s0=e water @ 20'

GM

SM

!oral depth 20'

_ 1 - _ 1
I I II ll III l II I

MALCOLM rmmn, inc. Boring No. 418

BORING LOG
I
I

I

SHEET 1 OF 1



PROJECT # 2602-00220UEN1 CGIIIT1IGM81Wada mausmes of AZ
¢:,D R I LL I N G  M ETH O D Hollow Stem AP R O J E C T

|

Gi l ! aenanegwonaI Lanark

I I
I

1

DRILLING C O N T R A C T O R H a b e r  E x .  &  m o w
DRI LLER Mark s
H Y D R O G E O L O G I S T

W-NW season 25
2-29-98

2-29-96

L O C A T I O N
'START DATE
.FINISH DATE . a s Imam

:D¢PU\ SAM PLE DESCRI PT I O N uses BlowCnh notes

10 -

QS' sandy gravelly silt and day, dry. white & brown

Silly fine to coarse grained sand with gravel, damp

@ 15' No Recovery - rock in sampler

line grained sand with silt, trace gravel, moist

@ 25' silty sandy day , low to med pi, moist

line grained sand with silt, moist

@35 as above,  with gravel

f ine grained sand trace silt and gravel, very moist

M L Ann

7/7/8

4/4/3

5/sn

11/21/25

9/14/19

14/16/14

19/21/23

water @ 42.7 '

SM
-

=

I

I
I
i.
I

2 0  -

C L

3 0  -

4 0  -

5 0  `

s o  "

1 0  -

S M

S P

total depth 45 '

MALCOLM pmnlE, INC. Boring No.  sol

BORING LOG
!

S H E E T 1 O F 1

J

I



1 _ _-
PROJECT 1 2602-002Covnwhelztial Wada Industries of AZCLIENT

| l ;D. s lean

DRILUNG METHOD HawnwStem A M Y

DRILUNG CONTRACTOR Haber Ex. & Maying

DRILLER Mark S

rnnRosEoLoGpsT

'PROJECT
iLOCATlON

reSTART DATE

3plNI8l.l DATE

sue send Regional Lanawu
W-SW season 25
2-29-95
2-29-96

new SAiWPLE DESCRIPTION uses 8low Cnls IQoi'Es

10

i
i
i

Q
I

2 0

E
i
I
I
!

I
I

i|
I

30

i
I
I
I -

40

50 -

i
II
I
I
I
i
|

I
I
I

e0 -

1 0  -

as

@ s' sin with sand and gravel, very moist

Nne grain sand trace Sm. moist

@ 15' as above, increasing. moisture - very moist

as above

@25' s above

as abvoe

@ 35 as above

ML 6/7/10

9/7/7

6/717

8/7/9

7/11/15

7/10/12

water @ 34.8'

S P

total depth 35 '

MALCOLM PIRNE. inc. Boring No. son

BORING LOG

SHEET 1 OF 1

-IIII



2602-0'02PROJECT *CLIENT COIIHIISMBI waste Industries of AZ
_ | I D R I L I JN G  M E T H O DG l ¢ 8 6 N d R aIunawta?PRQJE¢T Hawmvszam Auger

I l

DRILUNG CONTRACTOR Hamm-Ex, & muwhg

DRILLER Mm'k Stroud

HYDROGEOLOGIST

SW seaman 25

3-1-96

3-1-96

ELOCATION
START DATE
§FIN1gl.lDATE D. s. | _11-|| 1111 I 11 u

S A M P L E  l 8 E s c § l p n o n uses BlowCrlb
11 llllll

N o T e s

!

lo -

@ 5' son with gravel and sand, light blown, dry

silty fine grain sand, damp

@ 15' as above

day with sand lenses (3" Q 21.5') trace sin, med pl,

moist

@ 25' fine grained sand with sin, day lenses (3" @ 25'),

moist

as above, without day lenses

@ as as above, wet

G M 15/11/8

5/5/5

4/8/9

5/7/16

8/6/8

4/5/7

2/3/4 water @ 35.3°

SM

to " CL

s o  -

SM

4 0  -

so "

i'_

lo -

total depth 40 '

MALCOLMP1RN1E,1NC. Boring No. so:
BO RING  L O G

i

S H E E T 1 O F 1

I



PROJECT # 2602-002 .:cEnT conwuefual Wade lnduwies of AZ

Mark Stroud

|

I

| I :

DRILLING METHOD Hauaw Stem Auger
DRILLING CONTRACTDR Haber EX. a Mining
DRILLER
HYDROGEOLOGIST D. s Imam

PROJECT
,LOCATION
'START DATE

FINISH DATE

Gilt 88nd Regional Lanalm
SE 86617041 25
3-1-96

3-1-96

D°P01 SAMPLE DESCRIPTION uses BlowCnb NOTES

i

.191

5 0

@ s' silty day, damp, light brown, low Pl

Sm and day with fine grained sand lenses. grey,

damp
(Q 15' fine grained sand with sin, very damp

silty day lenses interbedded (~3-6' seams) with fine

grained sand with silt, moist
@25' fine grain sand with silt, moist

silty sand, trace gravel, well graded. very moist

@ 35' sand trace sin and day, well graded, very moist

Sand with gravel and sin, very moist

@ 45' as above

ML A n n

E m a

4/4/4

4/5 /5

4 / 6 / 7

8/618

4/4/4

7/7/7

5/9/17

water @ 45.3'

SM

so
CL

S M

G M

e 0  -

total depth so '

10 "

MALCOLM hmmm INC. Boring No. 504
BORING LOG

I II I J

SHEET 1 OF 1

J



CUENT c¢nun¢m»ww¢a=»mausu1»safAz PROJECT1 2¢oQ-aw

a-1-oo
3-1.96 . I I

DRILUNG METHOD Hg\lpw§uyllAmQglt
DRILLING CONTRACTOR HaberEx. & mm:
DRILLER M .wane
HvuRogeoLpGlsT. D.

PROJECT can B¢w'ldR~6Qi¢1vl8lL8lldwl
LOCATION E-SE seaman 25
START DATE
Flnlsl-l qATar

- _

;01901 SAMPLE usscalvnou uses 8lauvCntl NOTES

1 0  '

@ 5' silty Hne grained sand, trace grand, slightly damp

lmerbedded sand win Sm Ana day lenses (`3-8' Mick)

day low to med pl, damp
Q 15' well graded sand and trace silt, moist

silty fine to med grained sand. moist

@25' silty sandy grand, moist

as above, very mold

35' as above, wetI |

SM 8/8/8

a n / 9

3/5/7

7/8/8

17/23/30

10/37/50

17/50
water @ a2.s'

s o

cL

2 0  -

SW

SM

30

to -

50 -

e 0  -

70 -

GM

total depth 35 I

|

i|

I

i

MALcoLm 1'nznm, INC.
B O R I N G  L O G

Bodngno sos

SHEET

l

I

l l  l  l l

1

I I l_llll-ll

9

OF 1



PROJECT # zoom-cozCLIENT conunenw Wade lndusbiss of AZ
I.  | | _ DRILLING METHOOLanawlPROJECT Halowslamas a r e n a

I I

DRILLING CONTRACTOR H!,b"5x. & "we
DRILLER Mark sarouu

HYDROGEQLQGIST D.

E-NE seaiian 25
3-4-98
3-4-98

LOCATION
START DATE
FINISH PATE

new SAMPLE besclilpnon u§cs Bluwbuh
I I I I

146

1 0

20

_to

40

5 0  "

so -

1 0  -

@ s' sandy Sm, white, trace gravel, dry

silty Tina grained sand, brown, dry

@ 15' gravelly fine grained sandy sin, maid

silty gravelly sand. well graded, moist

Q 25' silty sand, well graded, trace gravel,
very moist to wet

silty sandy gravel, well graded

ML a m s

4/5/a

9/11/11

37/50

23/19/18

25/17/14

water Q 26.2

SM

G M

SM

GM

total depth 30 '

MALCOLM PlRNIE» INC. a0nnguo. sos
BORING LOG

3

1
I

I

I

I

I

I

I

1

I

I

I

I

!
i

SHEET

1

1 OF 1



CUENT canaaemw Wed! Industries of AZ PROJECT 9 aw2-alo2
• .DRILLING METHOD_pRoJecT Hnlows1um Acan1 a¢ndReg|fana1Lanawu

I I

LOCATION NE semen 25
START DATE 3-4-98
FINISH DATE 3-4-96

DRILUNG CONTRACTOR Homer Ex. & Manny
DRILI.ER mark sauna
HYDROGEOLOGIST o .

ll l II Ill ll | | |I I l _ I l __

§'AmFLE oeScRlp116i~ioath
...-. I'llI I

i

10 -

@ 5' silt with sand and trace gravel, It. brown, dry

as above

@ 15' fine grained sand with day lenses, dry

silty fine to med grained sand, dry

@ 25' silty fine grained sand with gravel, moist

as above

@ as' silty tine grained sand trace gravel, very moist

sluttyand gravelly with fine to med sand, very moist to wet

45' no recoverya l

ML
5/7/8

4/4/5

4/4/5

14/18/12

1B/18/15

1a/21/20

15/24/38

15/so=4'

50=2" I

water @41 °
<- slow drills 0

z o  "

SP/
SC

SM

s o  -

GM

to -

SM

GM

so -

e0 -

vo -

_..-

?
total depth45 I

11 -ll 1 |_ 1 I

hobbles and gravels

plesont, Los: 2 teeth

flam 1¢aa bit

mA1.coLmrnz1~zm, mc aonng No. sir
BORING LOG

I

I

I

I

I

SHEET 1 OF 1



CLIENT cnnawuw wade lndushiosofAz PROJECT s 2sa2-on2
I _| • DRILLING METHODGllBGnd ¢ LanavlPROJECT Halnwa=amA

DRILIJNG CONTRACTOR H!'b¢arEx. a mow
DRILLER Mark smnuu
HYDROGEQLOGIST 0-$.

nwsewan 25

3-4-96
3-4-96

-LOCATION
;STARTDATE
.FWISH _DATE _ 11_l-4 l  I

o-nw SAMPLE DESCRIPTION uses alarM NOTES

10

20

30

40 "

so  -

80

70 an

blown,@ 5' sandy Sm, fine grained sand, trace gravel,

div

fine grained sand with slit,trace gravel,

damp to very damp
d 15' sm sand vdih gravel, well graded

very moist

wetsandy gravel with Sm,

ML 5/718

5/9/11

18/23/'32

50==3'

18.3'water @

SM

GM

total depth 20 '

-_

MALCOLM 1'umm, me Bod fa No.
BORING LOG

i

I

i

!
I
I
i
I

I

I

I
!
!

Q
i

i

I

iI
I

I

SHEET 1 OF

sos

1

I
I

I

I

I



PROJECT s 2602-002CLIENT canauenw Wade Industries ofAz
l  • a .Llndw DRILLING METHOD Halow&emAPROJECT Gan aenan

I •

DRILLING CONTRACTOR Hmrsx a mining
DRILLER Mark Sb'Dud
HYDROGEDLOGIST D. s

LOCATION S-SE semen 30

START DATE 3-5-98
FINISH DATE 3-5-96
_nl¢m

SAMPLE DESCRIPTICN uses alawcan NOTES

I

10 -

@ 5' sin with fine grained sand, trace gravel, It. brown,

dry

silty sandy gravel, well graded, damp

@ 15' as above, very mold

dayey sandy gravel, wet

ML 8/519

21/50==1 I

17'
15/19/50=4"

<- hold drilling @
water @ 17.70'

so=s'

GM

zo " GC

s o  -

total depth 20 '

40 "

50 "

e 0  -

1 0  -

_ -

:

1

I
I
I

!
I
!
I
!

!
I

:

i
!:
I!
!

!
g

I
I
!

I

i

i
I

1

1
I

:

1

I

MALCOLM 111141915 INC.
BORING LOG

Bol'lllgno. sos

i
I
I

i
i

i
I

I

I

SHEET

I

1 oF 1



1 oe|=v~ SAMPLE DESCRIPTION uses amvcnu u6TeS

lo "

Q 5' dayey Sm, trace fine sand, damp, white-ligtn brown

Silty sand, gravel, well graded, damp

@ 15' as above

as above

as above

ML 8/11/6

20/50==3"

40/33/35

50=3'

50=3"

GM

2 0  -

i
i

I
i 3 0

-
40

i
i

I
I
I
I

II

i

50

s o  -

vo "

total depth iv '

' * ' moved drilling location 7 times

and could not drill past 2T

* * no water encountered

MALCDLM rmunvs, INC. song Nu..n o
BORING LOG

§cuEuT ¢0nanlu=n1 Weave lnauwm afAr PROJeCT 8 2e02-002
PROJECT see86vldR8'giDnBIL8ndl DRILIJNG METHOD Hollow&!mAuglsr
LOCATION E-cener seaman 30 DRILLING CONTRACTOR Haoersx. & W""9

START DATE 3-5-96 DRILLER Mark saruud
FlnlsH OATE a-5-oo HvnRoeEQLoepsT _o. spoewnan

cobbles and cemented

sands and gravel

refusal @ 28-27

SHEET 1 OF 1

I'll ll I l



CLIENT cunmenwW8d8 mausaies of AZ PROJECT I 2a02-c02 .
. I I _ l  .LandsPROJECT saesena DRILUNG METHOD HalnwsumA

DRILUNG CONTRACTOR HODGYEX. & mining

DRILLER Mark smuua
HYDROGEOLOGQST D. s

LOCATION NE season 30

-START DATE 3-6-96
.FINISH DATE 3-8-96 I I

98P0\ SAMPLE DESCRIPTION uses BIu\nCrlb NOTES

lo -

20

@ 5' silty, sandy gravel, my-*

gravel with sir and sand and cobble

div
lg 15' as above

¢ no recovery

GM

10/13/13

29/50=5'

16/17/12

50=3"

s hard arming

cobbles and cemented

sands Ana gravel

30 -

toi8I depth ~20 |

so I moved drilling location 3 times

• • no water encountered

40 "

s o  -

s o  -

70 -

i

MALCOLM hmmm INC.

l_l II

BORING LOG
edna no. 511

4
I
I
I
I

i

II

3
l.

I

SHEET 1 OF 1

l



PROJECT I 2502-002CLIENT Contineltalwad~alndllsbiasofAz

I 1 I I

DRILUNG CONTRACTOR n o r

DRILUNG METHOD honor stem
DRILLER Mark Sauna
HYDROGEOLOGIST D. /man

PROJECT
.LOCATION
START DATE
FINISH DATE

snaenu14egn=na1Lu1aw

NE comerofsecl1on to

3-07-00
__-9

new SAMPLE DESCRIPTION uses Bluwcltl NO

10

20

30

-

-

- _

-

_ -

##

silty sand with gravel

silty sand wllh gravel

as above

day

day

clay mod. Pl

GM

:Una

CL 4,10,14

hit water between
25 and 30 f88t
static water at 21 .5'

TDB=30'

11-1

MALCOLM rmunz, INC. Boring No. 512
BORING LOG

I

i
I

I

1

I

I
I

i

Ii
I
!
!
I
I
I
!

i

I

SHEET 1 OF

I
I

I



CLIENT canmemeaI W8du lndusbies ofAz PROJECT # 28012-0102

Mark Strulud
I | I

3-07-96
7.90

PROJECT an 86Nd l=a~quun¢u Lllldli
LOCATION NW comer of sedan 30
START DATE
FINISH DATE

DRILLING CONTRACTOR n o w
DRILUNG METHOD hclldw gum

DRILLER
Hvonoceogoelsr D. S

mm SAMPLE DESCRIPTION uses BIas,Cnll N O T E S

10-

20-

sandy gravelly sin, dry, brown

sandy gravelly sill. dry, bcuwm

as above, except hobbles peasant

silty sand, we! well graded sand

GM

§»8:

1.10.14

28,38,41

50 for 2'

1.4.5

50 for 2'

7,4,5

15'no lecovely al

static water Q 14.*/'

no recovery @1s°

saauc water ll 14.7'

-

an

so "

...
##

TDB=20'

as above, except cobbles present

silty sand, wet, well graded sand SM

30 -
-

#1:

-

MALCOLM rmnm, mc. Boling no. 51:
BORING LOG

1

I

a

II

!I
I
I
!
E

!
I

8

I

SHEET 1 OF 1

I



CLIENT canmenuw wmaIndustries ofAz PROJECT s 2662-0\02

I I

PROJECT GH! Bend R¢911z1n¢1 Lanuum
LOCATION

START DATE

FINISH DATE

DRILLING CONTRACTOR n e w

DRILLING METHOD hollow gum
DRIU.ER Mark Stluud

HYDROGEOLOGIST D. s

NW comer of sadiron to
3-12-96

»?118.89 |

D-om
I'll I

u¢Win'i»Ls oEscRlp on uses BlswWls. i~loTEs

|
!
I
i

10

i

I 20

30

40°
-

an

so -

so --

70-

11 -11

sandy gravelly Sm, dry, bm

gravelly sand with silt

as above

silty sandy gravel, moist, well graded sand

as above except wet

GM 2a,2s,1

15,15,25

3.4.3

50 for 4'

50 for 3'

no return @ID'

15°no recovery Q

hobbles preset

@20'

21 .of'static water Q

I

TDB=25'

I

MALCOLM HRNIE, mc Boring no. 514
BORING LOG

I

SHEET 1 OF

i



PROJECT #CUENT conunenuaI W8d*u Industries OIAZ 2602-002
P R O J E C T

' L o c A t o r
-START DATE
Fl n l 8 H  D A T E n I

D R I L I JN G  D O N TR A C TD R n o w

D R I LL I N G  M E TH D D hollow stem
DRILLER Mark Stluud
H Y D R O G E O L O G I S T D. :man

an send Regwunal Lanawl
aw emu of ssdion to
3-12-96
3-1;-00

_0-am "  " c A m p u s  n s s c n n w h e u u s c s a u w c n n n o TEs

10

20

silty sandy gravel

as above

silty sand with gravel, very moist

as above, except wet

GM 4,4,6

|35_37_5

14,50

50 for 41 cobbles pcesem

@20°

1'l.00'static water Q
TDB=20'

11 -  _

8
i

!

;ll
I
I

i

i
I
I
I

3

_I

i

9

I

MALCOLM rmnm mc
BORING LOG

Borlngno. 5 1 5

:i
i
!

:

|

I

:
I

I

I

I
I
I

I

I

I i
I

i
I=I

!
I
I

I

I

E!II.

i

S H E E T 1 O F

I

I

r



CUENT cananenuwaI W8d*B /rldU8h198 0 f A z PROJECT I 2602-0102 .
suaa¢wdR¢9uana:L»ndw

MSG*oud
| I

nafuawaa corner seaman 25

2-27-96
2-27-96

PROJECT
LOCATION
START DATE
FINISH DATE

DRILLING METHOD HOI OW num auer
DRILLING CONTRACTOR new Ex. 8  MWI19
DRILLER
HYDROGEOLOGIST D.

I » u 8AIJIPLE DESCRIPTION uses Blow¢nb NdTES

10

20

30

40  -

50 -

e0 -

1 0  -

11 L

@ s' sandy silty gravel, rrgm brown, moist

gravelly Sm with sand, light brown, moist

Q 15' sin, sand and gravel, dry

silty fine grained sand, trace gravel, dry

@25' as above

as above, except trace day and moist

@ as' silty clayey sand, trace gravel, very moist

fine to med grained sand with silt, wet

@ 45' as above

as above

as above with trace of clay

I I Iday (starting at a x 62-65' bis )

GM

11/8/6

8/6/8

6/8/7

8/11/12

10/14/15

12/14/12

11/11/14

19/31/25

50=6"

3/13/21

50=8'

37'groundwater @

SM

S W
SC

SM

CL
total depth es'

1_l I 1-11

MA1 COLMrMNIE, mc.
B O R I N G  L O G

Bw-1° NO. mw-1s

SHEET 1 OF 1



CLIENT cawuinenneer waste Industries OfAZ PROJECT 1 2e02-a|02

I I

Kevin

DRILUNG METHOD HOI OW SllsmA~a°f
nRILun¢s CONTRACTOR Hmrsx a uuwg
DRILLER
HYDROGEOLQGIST o. S

sue send Rowe/ Lanauw

n-ns emu seaman 25
10-4-95
10-4-95

PROJECT

LOCATION

START DATE

.FINISH DATE

01PW SAMPEEDESCRIPTION uses Bl0lv.GI1lI NOTES

10 -

@ 5' silt with sand and gravel, dry

tins to med sand with silt, dry

Q 15'sand and gravel with sin, slight cementation

sandy, Amy gravel, aa'mp

Q 25' gravelly sand, trace slit, wet, coarse sand

as above

»

@ as' sand with gravel trace slit, wet,

m oz 38'cobbles

M L 10/8/8

e/a/a

25/30432

13/21/50

42/50

31/25/50

15/20/21

static water

g 2o.ss'

38'Er refusala • |

SM

2 0  -

G M

3 9 - SW

-

4 0

50...

e0 -

70 "

-

I  h  I l  n o r

total depth 38'

I

M A LCOLM  rm wm  1nc . aonng No. uw-2
B O R I N G  L O G

I

I

I

SHEET 1 O F  1



PROJECT av 2802-~010'2_cEnT canuawu Wad!lndusbiesof AZ

Kevin

PROJECT
LOCATION
START DATE
;FlnlsH DATE

Gila send Rg9i0ngI Lawn
southwest winer section 25
10-2-95
10-4-95

DRILLING METHOD Hulas Siam Auger
DRILLING CONTRACTOR Hewed. & W""'9
DRILLER
HYDROGEOLOGIST _D. no

n

• 1 SAMPLe DESCRIPTION uses BIcwcl1l\ n o t e s

10 -

silt trace sand and gravel, dry (0-4')

Q5° sand trace Sm and gravel, dry, well graded

sand with Sm, trace gravel. dry

@ 15' sand trace silt, withgravel, dry

sand tracesln, fine sand, dry

Q 25' as above

sand with sin, damp

Q as' fine to med sand, very damp, some day noddles

f ine to med sand, trace silt and gravel, wet

@ 45' as above

fine to med sand, trace gravel, wet

@ as' as above

gravelly sand, med to coarse, wet

Q es' as above

gravelly sand, well graded. wet

ML

a/4/4

7/7/8

14/20/20

3/418

2/ara

3/7/11

1s/1on

4/9/11

4/8/10

17/30/27

12/19/45

static water

@38.8'

auger refusal Q 74'

s w

SM

SW

20_.
SP

30
I

I
I

40

!I

i
!
i

5 0 -

i

II

i

eo -

lo "
-

SM

SP

SW

stotal dh h14°

I

I

i

MALCOLM rmnm mc.
B O R I N G  L O G

Bowne No. MW-4

SHEET t OF 1



PROJECT #:cEnT conannw mala Industries of AZ 2602-0012

Kevin
I I

.PROJECT Gin Bend Rqwanuu Lanavu
L O C A T I O N aoumwnsr comer section 30

_START DATE 10-5-95
:FINISH PATE 10-5-95

DRILIJNG METHOD Hnluw sum Auger
DRILUNGCONTRACTOR HalbelrEx. &" h w
DRILLER
HYDROGEOLOGIST D.

-DlFII\ SAM PLE DESCRIPTION uses .a1¢w-c¢u N O T E S

10

2 0

2

o s' smwnh ire sand, dry

tine sand with Sm, trace grand, dry

@ 15° as above. increase in moisture

as above with increasing moisture

Q 25' as above, wet

sandy gravel/gravelly sand trace sill. wet

@35' sand with gravel trace silt, well graded, hobbles

present at 36-38'

M L 2/3/3

20 for 12

8 for 12'

50 for 11

70 for 9'

70 fore'

27/40/40

stat ic water
g z s . a s '  b l $

l»fusal@aa°

SM

G P /
S P

SW

meal depth ea |

1_ .n _ |-

M9181
ring samples attempted at 10',

15', 20', 25'. and 30' if no

recovery num ring sampler
split spoon was used to coiled

and log sample. Blow counts

noted at desaibed depths are
from n'ng samplers.

MALCOLM PIRNIE» INC. aonng m. mw-s
BORING LOG

I

I

1

i

i

:
I|

||

!
!
I
8
I

!

Ii
I
I
I
I
I
!
!
l
I
I
i
I
I
I
I

i

l

I

|

I
II
!I
I

I

s

i

E

I
I

S H E E T 1 O F 1

I

I



CLIENT CUHHIIGM!I wasfws Industries of AZ P R O J E C T  4 26012-002

I I

sun Send Regiunaf Lnnavu
no, :wiz hw Sean" to
2.za-oe
2-28-96

P R O J E C T
L O C A T I D N
S T A R T  D A T E
FI N I SH  PATE

D R I L U N G  M E T H O D HOI OW s u m  A ' * 9 ' "
D R I L U N G  C O N T R A C T O R H!l~bev'Ex. & 'WWW
DRI LLER
H Y R D O G E O L O G I S T o .

=D-pw SAMPLE nésciumou uses aauwcm
III III'll ll | Ill ll

N6TES

I

t o

i

i
20

3 0

40 °

5 0  -

s o  -

v o  -

I

Q s' It blown gravelly Sm with sand, moist

as above

@ 15' no recovery - hard drilling, gravels& cobbles

I l 9 Refusal o 20' -moved boring 50' north, redrill

silty clayey gravel, damp

@ 25' gravelly sand, well graded, wet

No Return - gravel and sand in cuttings

@ as' sand and day (interbedded), graded beds of

sand and clay

sand with clay

@41' med to high Pl alay

(Q 45' line to med sand, wet

fine grained sand

@ 5o.5' med Pl day

GM

7/18/11

13/25130

so==2°

50==2"

35150==4"

so=e~

50=8"

48/28/17

50=8"

15/19/28

groundwater

c 24' bis

day stringers

?
?

G M

S W

SW/
GW

S P

C L

S P

C L
total  depth 50 '

1 -"|

mA1.coLmrm1zn1E, INC.
B O R I N G  L O G

Boring no avow-ss

i
I

i

ll
r
3

i

I

I
I

i
i

i

!!
I
!
!
I

I

i

I

!
i
I
I
i
:

I
I
I
!lI
I
I

i

I

I

i

SHEET

1

I

1 OF 1

I

I



. MONITORING WELLS
CONSTRUCTION DIAGRAMS (MW-1S THROUGH MW-GS)

o

nu



l

-

MALCOLM rams, INC.

2:».
:-:-

. ¢5_

.\. .

G|8\.|rld S||1Ie|

.- ~:~:

Monitoring Well ConstructL>n Lou

81 FT.
- as Fr.
TOTAL DRILLED DEPTH

3 1

2 5

2 1

a

•

4

REMARKS

SAND PACK

S C R E E N :
M ATERIAL
L E N G T H
DIAM ETER
SLOT SIZE

W E LL S E A L

WELL M ATERIALS:
SURFACE CASING
RI SER
L E N G T H

DRILLING DATE
COM PLETI ON DATE
DRI LLI NG CONTRACTOR
DRI LLER .
BOREHOLE D I AM ETER
DRILLING METHOD
DEVELOPMENT (da ie /v0 l . )

PROJECT # 2502-002
PROJECT LOCATION Was of Gi l t Bend,  Az
WELL LOCATION NW comer Section 25

CLIENT NAM E Continental Waste Industries o f A z
P R O JE C T N A M E GIT8 86nd Raglidwd Lanavw

native S047 from 61-65'
groundwater at 41' bis

8-12 colowado silica sand

P V C  S C H  4 0  4 '
30'
4 ind1
0.02

bentonite PeI:ers

none
P V C S C H  4 0  4 '

3 1

2-27-96
2-27-96
Haber EXPI0- & Mimhg
M a r k  w o w
8 ladles
H o l l o w  m m Aug~er
3-18-96300 gal lons

Wall ID MW-1S

H Y D R O G E O L O G I S T D.  Snowm anAll mssuruneutsanh
hdflumglull idwrfld

F T

Fr

F T



-

MALCOLM rmnmIDC.

'~>°-:-.-.-:*'~

Guwnasuuaee

Monitoring WeU Construction Log.

18

16

14

REMARKS

SAND PACK

SCREEN:
MATERIAL
LENGTH
DIAMETER
SLOT SIZE

WELL SEAL

WELL MATERIALS :
SURFACE CASING
RISER
LENGTH

DRILLING DATE
COMPLETION DATE
DRILLING CONTRACTOR
DRILLER
BOREHOLE DIAMETER
DRILLING METHOD
DEVELOPMENT (date/vol.)

PROJECT #
PROJECT LOCATION
WELL LOCATION

CLIENT NAME Cominernal Waste Industries ofAz
PROJECT NAME Gila Bend Regional Landfill

auger refusal at ea'
static water level at 20.55'

8-12 colovacw silica sand

p l c
20'
4 inch
o. 02

bentonite pellets

SCH 40 41

2602-002

none
PVC $CH4O 41
18'

10-4-95
10-4-95
Haber £XP'°. 8 Mining
Kevin
8 inches
Hollow Stem Auger
10-25-95300 gallons

west of Gila Bend, AZ
northcentral area

Well no MW-2S

38
38

TOTAL DRILLED DEPTH

All measurements are in

feet from ground :mace

I

I

I

I

FT
FT

FT

FT

FT.

HYDROGEOLOGIST D. Spoelman
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4

;I1IIII§El

3583588258825

§ : § ; ¢ : -

3:§:§:§:§::

L-K 1 j :

: § : ¢ . : § : T

53§==='::::..=.

:::2:2 : I § Q

22 2 1 : 2 1 :

; :» L:T2 . 7

-

MALCOLM PIRNIE, IDC.

~Monitorina_Well Constrg_gQQn Lou

Well ID my-as

Gird&Ihol
C L I E N T N A M E  c w u i n e n r a l  W a s t e  I n d u s t r i e s  o f  A S

P R O J E C T  N A M E G i l a  B e n d  R e a w o n a I  L a n a v t u

P R O J E C T  # 2 8 0 2 - 0 0 2

P R O J E C T  L O C A T I O N w e s t  o f  G i l a  g e m  A z

W E L L  L O C A T I O N N E ,  N E ,  N E ,  S e c t i o n  2 5

DRILLING DATE 3-11-96
COMPLETION DATE 3-12-96
DRILLING CONTRACTOR Haber ExPIO- & Mining
DRILLER . M8I1\' sauna
BOREHOLE DIAMETER 8 hashes
DRILLING METHOD Hollow Slam Auger
DEVELOPMENT (date/vol.) 3-19-96 330 gallons

WELL MATERIALS:
SURFACE CASING
RISER
LENGTH

none
PVC SCH 4O 4'
20'

1 5 F T .

1 8 F T . WELL SEAL bentonizepellets

2 0 F T .

SCREEN:
MATERIAL
LENGTH
DIAMETER
SLOT SIZE

PVC SCH 40 4'
30'
4 loch
0.02

S A N D  P A C K 8 - 1 2 C o l o r a d o  s i l i c a  8 8 n d

REMARKS
static awarerlevel at 26'

50 FT.
- 50 FT.

T O T A L  D R I L L E D  D E P T H

All muannmentsanin
faanumgauunaunfua

HYDROGEOLOGIST o. $908101811



$118Li4
L

.

I.

MALCOLM rmnn~:, Inc.

Ground Surface

Monitoring Well Construction Log_

32

30

27

SAND PACK

SCREEN:

WELL SEAL

WELL MATERIALS :
SURFACE CASING
RISER
LENGTH

DRILLING DATE
COMPLETION DATE
DRILLING CONTRACTOR
DRILLER
BOREHOLE DIAMETER
DRILLING METHOD
DEVELOPMENT (date/vol.)

PROJECT #
PROJECT LOCATION
WELL LOCATION

CLIENT NAME Continental Waste Industries ofAz
PROJECT NAME Gila Bend Regional Landfill

MATERIAL
LENGTH
DIAMETER
SLOT SIZE

8-12 Colorado silica sand

PVC
40'
4 inch
0. O2

bentonite pellets

SCH 40 4 '

2602-002

none
PVC 5CH 4O 4'
32'

8 inches
Hollow Stem Auger
10-25-95 300 gallons

Kevin

10-2,3,4-95
10-4-95
Haber Exp/o. & Mining

southwest comer section 25
west of Gila Bend, AZ

Well ID MW-4S

REMARKS auger refusal at 74'
static water level Ar ea. 6'

72

74
TOTAL DRILLED DEPTH

All measuvemevas are in HYDROGEOLOGIST D. Spoelman
feet frum ground sufhoe

I

FT

FT

FT.

FT

FT



-

¢
st aw"

§
8

i

i
§

J» .\.we..

MALCOLM PIRNIE, Inc.

GrouudSurfaec

_Mqmitoring Well Construction Log

38

18

15

14

REMARKS

SAND PACK

SCREEN:
MATERIAL
LENGTH
DIAMETER
SLOT SIZE

WELL SEAL

WELL MATERIALS!
SURFACE CASING
RISER
LENGTH

DRILLING DATE
COMPLETION DATE
DRILLING CONTRACTOR
DRILLER
BOREHOLE DIAMETER
DRILLING METHOD
DEVELOPMENT (d8!8/VOI.)

PROJECT #
PROJECT LOCATION
WELL LOCATION

CLIENT NAME CavninenuwafWaste Industries ofAz
PROJECT NAME Gila BendRegional Landfill

auger refusal Ar 38'
static water lever a 23.35'

8-12 Coloradoalma sand

PVC $CH4O 41
20'
4 ind7
0.02

bentbnite pellets

260'2-002
west of G17a Bend, AZ
soumeaa comer season 30

none
PVC SCH 40 4'
18'

10-5-95
10-5-95
Huber Explo. & Miming
Kewh
8 lhches
Honor Stem Auger
10-25-95 ala gallons

Well no my - s s

as Fr.
TOTAL DRILLED DEPTH

Au memuumaus - in

feet fwm ground surhee

•

I

.........r I
FT.

FT.

FT.

FT.

HYDROGEOLOGIST D Spoelman•
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MALCOLM PIRNIE, IDC.

Gwmasunu
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I
Mcpnigqrinq Well Construction _Lou
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20

17
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4

WELL SEAL

WELL MATERIALS:
SURFACE CASING
RISER
LENGTH

DRILLING DATE
COMPLETION DATE
DRILLING CONTRACTOR
DRILLER .
BOREHOLE DIAMETER
DRILLING METHOD
DEVELOPMENT (date/vol.)

CLIENT NAME conunemav weds Industries ofAz
PROJECT NAME ala Bend Regwbnal Landfill

PROJECT * 2602-002
PROJECT LOCATION wed Of Gilt gem Az
WELL LOCATION NE, no ac section 30

I I l I I Oni -_II

bentonke pellets

none
plc SCH 40 4'
20'

2-za-oe
2-28-96
Haber Eaqplo. & Mining
M8118 sauuu
a indies
Hollow scum Auger
3-18-98300 gallons

wenno my - s s

| ll

: .

a

° .

SCREEN:
MATERIAL
LENGTH
DIAMETER
SLOT SIZE

plc SCH 4O 4'
30'
4 ind1
0.02

SAND PACK 8-12 Colorado silica sand

REMARKS
static wemsnevel at 24'

I

50 FT.
- so FT.
TCTAL DRILLED DEPTH

Al lnlunrrnsumbara h

faltflumglucuadsuhel

II

Fr

FT

HYDROGEOLOGIST D. Spoelman
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GEOTECHNICAL RESULTS
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Gila Bend Power Partners, L.L.C.
Proposed Gila Bend Power Plant

November 3, 2000
Project No. 600150-01

APPENDIX A

BORING LOGS

Field Procedure for the Collection of Disturbed Samples
DistmbW soil samples were obtained in the field using the following methods.

The Standard Penetration Test Spoon (Boringsl
Disturbed drive samples of earth materials were obtained by means of a Standard Penetra-

tion Test spoon sampler. The sampler is composed of a split barrel with an external diameter

of 2 inches and an unlined internal diameter of 1-3/8 inches. The spoon was driven up to

18 inches into the ground with a 140-pound or a 280-pound hammer free falling Horn a

height of 30 inches in general accordance with ASTM D 1586-84. The blow counts were re-

corded for every 6 inches of penetration; the blow counts reported on the logs are those for

the last 12 inches of penetration. Soil samples were observed and removed iron the spoon,

bagged, sealed and transported to the laboratory for testing.

Field Procedure for the Collection of Relativelv Undisturbed Samples
Relatively undisturbed soil samples were obtained in the field using the following methods.

The Modified Split-Barrel Drive Sampler (Borings)

The sampler, with an external diameter of 3.0 inches, was lined with 1-inch long, thin brass

rings with inside diameters of approximately 2.4 inches. The sample barrel was driven into

the ground with the weight of a 140-pound or a 280-pound hammer free falling from a

height of 30 inches in general accordance with ASTM D 3550-84. The driving weight was

permitted to fall freely. The approximate length of the fall, the weight of the hammer or bar,

and the number of blows per foot of driving are presented on the boring logs as an index to

the relative resistance of the materials sampled. The samples were removed from the sample

barrel in the brass rings, sealed, and transported to the laboratory for testing.

sooucoon max
1
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BORING no.

SHEET

DROP

REVIEWED BYLOGGED BY

DATE DRILLED

GROUND ELEVATION

METHOD OF DRILLING

DRIVE WEIGHT

SAMPLED BY
DESCRIPTION/ INTERPRETATION
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The total depth line is a solid line that is drawn at the bottom of the
boring.

_/Whyte/v\unre_
PROJECT no.

SYMSA.MP
DATE

Rev, 5/99
FIGURE

A-ii

BORING no. SYMBOL SAMPLES

SHEET 1 OF 1

'DATE DRILLED

GROUND ELEVATION

METHOD OF DRILLING

DRIVE WEIGHT

SAMPLED BY LOGGED BY

DROP

REVIEWED BY

DESCRIPTION/INTERPRETATION

Solid line denotes unit change.

Dashed line denotes material change.

Modified split-barrel drive sampler.

No recovery with rnoditied split-barrel drive sampler.

5 Seepage,

Groundwater encountered during drilling.

Groundwater measured after drilling .

Standard Penetration Test (SPT) .

10 -
No recovery with a SPT.

Shelby tube sample. Distance pushed in inches/length of sample recovered
in inches.

No recovery with Shelby tube sampler.

15

Bulk sample.

20

BORING LOG

11

SXPLANANON OF BORING LOG SYMBOLS



U.s.c.s. METHOD OF SOIL CLASSIFICATION

MAJOR DIVISIONS SYMBOL TYPICAL NAMES

o.in8
0

m y
A

8'
8 8 8
u,"6.v»so?

Q 58
in 6
M Z<8
OU

GRAVELS
(More than 1/2 of coarse

fraction
> No. 4 sieve size)

GW Well haded gravels or gravel-sand mixtures little or no
Eyes .

GP
Poorly gxadcd gravels or gravel-sand mixtures, little or
no Eyes

GM Silty gravels, gravel-sand-silt mixtures

G C Clayey gravels, gravel-sand-clay mixtures

SANDS
(1vIore than 1/2 of coarse

fraction
<No. 4 sieve size)

sw Well graded sands or gravelly sands, little or no fines

SP Poorly graded sands or gravelly sands, little or no fines

SM Silty sands, sand-silt mixtures

SC Clayey sands, sand-clay mixtures

"a

Q >U

cm

N

2
v

8 _
* 'ETO vo N
m 'E 'a

N o
LL]

a :Eu oé e c
Q g
E 8
u..

siLTs & CLAYS
Liquid Limit <50

ML Inorganic silts and Very inc sands, rock flour, silty or
clayey ire sands or clayey silts with slight plasticity

CL
Inorganic clays of low to medium plasticity, gravelly
cla , sandy clays, silty cla , lean clays

OL Organic silts and organic silty clays of low plasticity

siLTs & CLAYS
Liquid Limit >50

MH Inorganic silts, micaceous or diatomaceous ire sandy or
silty soils, elastic silts

CH Inorganic clays of high plasticity, fat clays

O H
Organic clays of medium to high plasticity, organic silty
cla , organic silts

HIGHLY ORGANIC SOILS Pt Peat and other highly organic soils

CLASSIFICATION
RANGE OF cn.un SIZES

U.S. Standard
Sieve Size

Grain Size in
Millimeter:

BOULDERS Above 12" Above 305

COBBLES 12" IO 3" 305 IO 76.2

GRAVEL
Coarse
Fine

3" to No.4
3" IO 3/4"

3/4" toNo. 4

76.2 UO 4.76
76.2 !O 19.1
19.1 m 4.76

SAND
Coarse

Medium
Find

No. 4 w No. 200
No. 4 to No. 10
No. 10 to No. 40
No. 40 to No. 200

4.76 lb 0.074
4.76 to 2.00
2.00 IO 0.420
0.420 to 0.074

SILT & CLAY Below No. 200 Below 0.074

CH

,4
CL

mu OH

Ml/ ML 5 OL

/Virgo &/Wire U.S.C.S. METHOD OF SOIL CLASSIFICATION

1

CLASSIFICATION CHART (Unified Soil Classification System)

80

so
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EQ
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2 20
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o 10 20 so 40 50

uouu: umber (u.>, as

et 70 ea

GRAIN SIZE CHART

PLASTICITY CHART

U.S CS CLASSIFICATIDN CHART.dac
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10/12/00

2

B»1

OF

30'

DATE DRILLED BORING no.

GROUND ELEVATION SHEET 1

METHOD OF DRILLING CME 75, 8' Diameter Hollow-Stem Auger

DRIVE WEIGHT 140 lb. (Auto Tri? Hammer) DROP

SAMPLED BY CRP LOGGED BY CRP REVIEWED BY

DESCRIPTION/INTERPRETATION

55m

c
ea
85
D

39

28

70/7 n

86/11"

71/11"

2.1

QS 9 at

QQ C I

1.6

101.0

- v --ww-

124.0

off*84
94'
1/
449,8

S P - S C

'°'§,g,,' ---

_ ea

Au. t rvwm =
Light brown. damp, very dame, line to coarse SAND: little gravel; few
clay.

Medium dense.

Light brown, dry to , very e, silty SAND; little gravel.

Light brown dry to very d fine to SAND little gravel

I

Ir
I
I
z

X

I

BORING LOG
GMA BENDPOWER PLANT

GHZ BEND. ARIZONA
PROJECT no.

600150-0X
DATE
I1/00

FIGURE
A-1

41.
10 -

i

5

0

/Wig/ov/v\uure
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BORING no.DATE DRILLED B-110/12/(X)

2OF

30"

GROUND ELEVATION SHEET \ 2

METHOD OF DRILLING CME 75, 8' Diameter Hollow-Stem Auger

DRIVE WEIGHT 14D lb. (Auto Trip Hammer) DROP

SAMPLED BY CRP LOGGED BY CRP REVIEWED BY

DESCRIPTION/INTERPRETATION

.ah
c
o
8
\ .
Dm

\50/1'
.al-*

SP\
0 . I'llI

ALLUVIUM: (Continued)
Li thrown, ,v d¢nsc,finetocoarseSAND.
Total Depth = 20.1 foci.
Groundwaternot encounxned during
Bmksuea OD10/12/00.

/

BORING LOG
GIIA BEND POWER PLANT

GILA BEND, ARIZONA
PROJECT NO.

600150-01
DATE
11/00

FIGURE
A-2

20
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30 -
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/Wt/_g/oe/y\onre
I



mm.IL
E
<
m

»-
o
o
u .

(D

O
. |
m

8
u.l
cc
D
|..
SQ
O
E

E
u
&
>-
w
z
LU
D
>-
o

_|
o
m
E
>
cm

Q
| - I

<u?
QuLL .
- wg) .

B-210/12/00 BORING no.DATE DRILLED

2

30"

OFGROUND ELEVATION SHEET 1

METHOD OF DRlLLING CME 75, 8' Diameter Hollow-Sxem Auger

DRIVE WEIGHT 140 lb. (Auto TfiV rumen DROP

SAMPLED BY CRP LOGGED BY CRP REVIEWED BY

DESCRIPTION/INTERPRETATION

.ea
c
9
8\.
Dm

45

40

34

80

48

SM ALLUVTUM:
Light brown, damp, very dense, silty SAND; some gravel.

Less fines.

Very difficult drilling between 18' Md 20'; large cobbles.
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BORING LOG
GILA BEND POWER PLANT

GILA BEND, ARIZONA
PROJECT NO.

600150-01
DATE
nm

FIGURE
A-3
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B-2DATE DRILLED 10/12/00 BORING no.

OF 2

30"

GROUND ELEVATION SHEET 2

METHOD OF DRILLING CME 75, 8' Diannne Hollow-Stem Auger

DRIVE WEIGHT 140 lb. (Auto Tri? Haunter) DROP

SAMPLED BY CRP LOGGED BY CRP REVIEWED BY

DESCRIPTIONIINTERPRETATION

E
:1
m

co
8
\ .

D

50/1'

77/11"

8

SM

""g-,,5°

ALLUWUM: (C°41lil1Ml=d)
Light brown, damp, buy dense, silty SAND; large cobbles.

Va-y diNicult drilling baleen 20' and 23'; large cobble.

Moist.

'émwn, so , very - én=.w",. `"'sI\r3J3,'iii{i¢ gravel.""mm - - -r
Total Depth = 26.4 feet.
Groundwater encountered at approximately 24 feet.
Backfilled OH 10/12/00.

BORING LOG
GILA BEND POWER PLANT

GIIA BEND, ARIZONA
PROJECT no.

600150-01
DATE
11/00

FIGURE
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10/12/00

1

B-3

OF

30'

DATE DRILLED BORING no.

GROUND ELEVATION SHEET 1

METHOD OF DRILLING CME 75, 8' Diameter Hollow-Stem Auger

DRIVE WEIGHT 140 lb. (Auto Trip Xaanmunm DROP

SAMPLED BY CRP LOGGED BY REVIEWED BYCRP

DESCRIPTION/INTERPRETATION

5
m

c
o
8
\ .
D

64

33

35

50/5"

50/6"

<nn n

4
.a

4,

.7
/4/ .

/'
I
' /

,
I*

E
E
E

E

GC

"§l5-'éll§A"

ALLUVIUM:
Brown, d.ry to damp, very dense, clayey GRAVEL; some sand.

Brown, d , tum dense, fine to coarse SAND' little gravel' few silt.

Very d¢I1S¢.

Difficulty drilling between 17' to 19'

X

X

X
r

I

' \ r

ToW Depth = 19.1 feet.
Groundwater not encountered during drilling. Backfilled on 10/12/00.

_/W7/_yo #Moore _ BORING LOG
GILA BEND POWER PLANT

GILA BEND, ARIZONA
PROJECT no.

600150-01
DATE
11/00

FIGURE
A-5
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DATE DRILLED BORING no. B-4w w w

1OF

30"

GROUND ELEVATION SHSET 1

METHOD OF DRILLING CME 75, 8' Diameter Hollow-Stem Auger

DRIVE WEIGHT 140 lb. (AmeTfiP Halmnucr) DROP

SAMPLED BY CRP LOGGED BY CRP REVIEWED BY

DESCRIPTION/INTERPRETATION

very dense, silty SAND; few grand; mace
A1,1.uv1um=
Light brown, dry to damp,
clay.

Less Ines with depth.

Very difficult drilling between 16' IO l8'.

Total Depth = 18 feet.
-----A A 1-'na driilinn. Bacldilled OD 10/12/00.
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BDRING LOG
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GILA BEND. ARIZONA
PROJECT NO.
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DATE DRILLED 10/12/00 BORING no.

GROUND ELEVATION SHEET 1

METHOD OF DRILLING CAB 75, 8' Diameter Hollow-Sncm Auger

DRIVE WEIGHT 1401b. (Auw T,-ip Hannnner) DROP

SAMPLED BY CRP LOGGED BY CRP REVIEWED BY

DESCRIPTION/INTERPRETATION
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ALLUVIUM: h . ,
Light brown, dry to damp, very dense, silty fine to medium SAND; little
gravel.

Light brown dry to moist 'um d fine to coarse sandy GRAVEL
few silt.

Very dense.

Medium dense.

Difficult drilling between 16' and 20'.
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BORING LOG
GILA BEND POWER PLANT

GILABEND, ARIZONA
PROJECT NO.

600150-01
DATE
11/00

FIGURE
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50/5 n P l G P\ ALLUVIUM: (C0111iIIv¢d)
\ L i ight  brown,  dry  wdsmup,  very dense,  i re to medium sandy GRAVEL; f e w

Tota l  Dcpth =  2 0 . 4  n m .
Gxoundwaxer not encountered during
Backfilxea OD 10/12/00.

BORING LOG
Gn.An1-:nnpovvlznrLAr4'r

GIlABEND,AR1ZONA
PRDJECT no.

600150-01
DATE
11/00

FIGURE
A-8
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10/w e B-5

O F 2

DATE DRILLED B O R I N G  n o.

GROUND ELEVATION SHEET 2

METHOD OF DRILLING CME 15, s' Diam fer  Hollow-Stem Auger

DRIVE WE I GHT 140 l b . (AND T1'iP Hanuuuner) DRO P

SAMPLED BY CRP LOGGED BY C R P REVIEWED BY

D E S C R I P T I O N / I N T E R P R E T A T I O N
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10/12/00DATE DRILLED BORING no. B-6

1 2OF

30"

GROUND ELEVATION SHEET

METHOD OF DRILLING CME 75, 8' Diameter Hollow-Stem Auger

DRIVE WEIGHT 140 lb. (Auto Tnlp Hammer) DROP

SAMPLED BY CRP LOGGED BY CRP REVIEWED BY

DESCRIPTION/INTERPRETATION

79

_ 41

63/10"

61

50/6"

2.5

1.1

114.9

44
t'

4

4

Sp-sc

'"§§"°°

-.- go," --

ALLUVIUM:
Light brown, dry to damp, very dense, fine to coarse SAND; little gravel;
few clay.

.__Medium_dense_.____________ ___ ____--_-__________-____-_-_ ____ ____ _______ --- -

Brown, dry to damp, very dense, silty fine to coarse SAND; some gravely
small weakly cemented zones.

Brown, d , dense, fine to coarse SAND' some gravel; trace silt and
clay.

Very dense; rock stuck in sampler, weakly cementedchunk in sampler.

Difficulty drilling between 16' and l8'.

BORING LOG
GIIA BEND POWER PLANT

GIIA BEND, AR1ZONA
PROJECT NO.

600150-01
DATE
1 I/(X)

FIGURE
A-9i
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DATE DRILLED B-6BORING no.10/12/00

2

30"

OFGROUND ELEVATION SHEET 2

METHOD OF DRILLING CME 75, 8' Diameter Hollow-Stem Auger

DRIVE WEIGHT 140 lb. (Auto Trip Hammer) DROP

SAMPLED BY CRP LOGGED BY CRP REVIEWED BY

DESCRIPTIONIINTERPRETATION

I I ,  ll |
ALLWTUMI (Continued)
Brown, w , v dense, fine to coarse SAND; some vet.

x
:I
m

50/6'
I

SPX
Total Depth = 20.5 feet.
Groundwalcr not encounteredduring drilling .
Bacldlled OH 10/12/00.

_/W7/_yo #Maure _ BORING LOG
cz1..u BEND POWER PLANT

GILA BEND, AREONA

PROJECT NO.
600150-01
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B-7
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DATE DRILLED BORING no.

GROUND ELEVATION SHEET 1

METHOD OF DRILLING CME 75, s' Dianneccr Hollow-Stem Auger

DRIVE WEIGHT 14-0 lb.(Auto TripHammer) DROP

SAMPLED BY CRP LOGGED BY CRP REVIEWED BY

DESCRIPTION/INTERPRETATION

.a¢
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D
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82

65

29

21

17 1.8 120.2

SM

" - 8|5."-

A,1,LUVIUM¢ . .
Light brown, dry to damp, very dense, salty SAND; some gravel; little
clay.

Dense.

Medium dense.

Dense, decrease in fines.

Brown damp medium dense fine to coarse SAND some gravel trace silt.
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GI1J\ BEND POWER PLANT

GILA BEND. MRIZONA
PROJECT no.
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2 50/4" SP ALLUVIUm (Continued)
Brown, moist, ve dense, fine to coarse SAND, some vet.

_/W7/_yo #Maui e _ BORING LOG
GIIA BEND POWER PLANT

GIIA BEND, ARIZONA
PROJECT no.

600150-01
DATE
11/00

FIGURE
A-I2
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DATE DRILLED 10/12/00 BORING no.

GROUND ELEVATION SHEET

METHOD OF DRILLING CME 75, s' Diameter Hollow-Stem Auger

DRIVE WEIGHT 140 lb. (Auto.Trip H81I1H1=l') DROP

SAMPLED BY CRP LOGGED BY CRP REVIEWED BY

B-7

OF

30"

DESCRIPTION/INTERPRETATION

Total Depth = 20.4 feet.
Groundwaternot encountered during drilling .
Backfilled OD 10/12/00.
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10/12/00DATE DRILLED B-8BORING no.

2OFGROUND ELEVATION SHEET 1

METHOD OF DRILLING CME 75, 8' Diameter I-Iollow-Stem Auger

DRIVE WEIGHT 140 lb. (Auto Trip Hanumner) DROP

SAMPLED BY CRP LOGGED BY CRP REVIEWED BY

30"

DESCRIPTION/INTERPRETATION
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121.3

SP ALLUVIUM:
Light brown, damp, loose, line to mediumSAND; some gravel; trace silt.

Mediumdense.

Dense.

Medium dense.
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BORING LOG
GIIA BEND POWER PLANT

GOA BEND, ARIZONA
PROJECT no.

600150-01
DATE
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FIGURE
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OF 2

30'

DATE DRILLED 10/12/00 BORING NO.

GROUND ELEVATION SHEET 2

METHOD OF DRILLING CME 75, 8' Diameter Hollow-Stem Auger

DRIVE WEIGHT 140 lb. (Auw Trio Hammer) DROP

SAMPLED BY CRP LOGGED BY CRP REVIEWED BY

DESCRIPTION/INTERPRETATION

.ah
c
o
8
5
Dm

50/5'
l

A r/

Total Depth = 20.4 feet.
Groundwater not encountered during drilling.
Bacldilled on 10/12/00.

BORING LOG
GiIJ\BENDPOWER PLANT

GHZ BEND, AmzonA
PROJECT no.

600150-01
DATE
11/00

FIGURE
A-14
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TABLE 7-2

SIEVE ANALYSES SUMMARY

Boring

No.

Sample
Depth

(ff)

Soil Description

Mean
Diameter,

dm

fun)
MW-2S 5 Fine to medium SAND, some silt, some gravel 0.060
MW-2S 10 Fine to medium SAND, trace silt 0.027
MW-2S 15 Gravelly fine to coarse SAND, trace silt 0.280
MW-2S 25 Gravelly fine to coarse SAND, trace silt 0.280
MW-2S 35 Fine to medium SAND 0.053
MW-5S 5 Silty fine to medium SAND 0.020

MW-5S 10 Fine to medium SAND, some gravel 0.045
MW-5S 15 Fine to medium SAND, trace gravel, trace silt 0.055
MW-5S 20 Fine to medium SAND, some gravel, some silt 0.047
MW-5S 25 Fine to coarse SAND, some gravel 0.081
MW-5S 30 Sandy GRAVEL 0.580
MW-5S 35 Fine to medium SAND, some gravel, trace silt 0.050

2602-002 7/12/96
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TABLE 7-1

CEOTECHNICAL DATA SUMMARY

Boring
No.

Sample
Depth

(ft)

Hydraulic
Conduc-

fivify
(cm/s)

Plas-
ticity
Index

Dry
Density

(lbs/cu ff)

Unconfined
Compression

Moisture
Content

(%)

Consoli-
dation

Maximum
Stress

(psi)

Strain

(%)
B-305 105 1

16.9
B-305 110 nu9 15.1
B-305 115 21.0 m¢

B-305 125 20.1
B-305 135 nn 22.8 Q i

B-305 160 34.1
B-305 175 19.4
B-305 195 28.3
B-305 230 30.6
B-305 260 10.3 -an

B-104 10-11 5.40E-08 43 11- QS

B- 104A 14-15 6.30E-09 45 911 _Q

8,104A 15-16 29
B-202 22 24 - :

B-210 26-27 50 * Q b*

B-306 110
B-306 145 105.4 78 7.12

B-306 150 I n

B-306 175 2.70E-08 un-

B-306 185 101.3 49 10.47 2

2

2

1. "--" denotes data not obtained for this boring.
2. See Attachment 7C for consolidation testing results.

2602-002 7/12/96
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AGRA Earth 8: Environmental

GIIJM CANAL REGIQNAL LANDFILL

GH..A BEND, ARIZONA

PROJECT:

LOCATION:

MATERIAL:

SAMPLE SOURCE:

SAMPLE PREPARATION:
175'

1nsr1u
693o6

JOB NO:

WORKORDER NO:

LAB NO:

DATE SAMPLED:

6-119-0022
3
32
04~26-96

MEASUREMENT OF HYDRAULIC CONDUCTIVITY OF SATURATED POROUS MATERIALS

USING A FLEXIBLE WALL PERMEAMETER (ASTM s084-90)

'CV' METHOD C

16.2

AVERAGE PERMEABILITY

INITIAL LENGTH OF SPECIMEN

INITIAL DIAME'rFR OF SPECIMEN

INITAL WATER CONTENT

INITIAL DRY UNIT WEIGHT

INITIAL VOLUMF

PERMEANT  u o u m

MAGNITUDE OF Town. BACK PRESSURE

EFFECTIVE consoL1DAnon STRESS

RANGE OF HYDRAULIC GRADIENT USED

FINAL LENGTH OF SPECIMEN

FINAL DIAMETER OF SPECIMEN

FINAL WATER CONTENT

FINAL DRY UNIT WEIGHT .
FINAL VOLUMF

DEGREE OF SATURATION (BEFORE AND AFTER TEST)

SPECIFIC GRAVITY USED IN CALCULATIONS OF SATURATION
97%

2.7E-08 cm/sec

8.55 911

6.13 cm

16.7%

115.2 pct'

152.3 cu.c:n

BOTTLED WATER

56 psi

5P=i •
xo 14.9

8.55 cm

6.15 cm

18.3%

1145 pci

754.0 cu.cm

3lld 105%

2.7

TIME n~r1'ERvA1.

sec
K

cm/sec

K
ft/yr

1015

1328

1824

2489

2.9E-08

2.3E-08

2.9E-08

2.8E-08

0.030

0.024

0.030

0.029

9 A G R A
Earth & Environmental
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AGRA Earth & Environmental

41

PROJECT: GILA BEND REGIONAL LANDFILL
LOCATION: GIL44 BEND, ARIZONA

MATERIAL: CLAY
SAMPLE SOURCE: 145'  Q 306

SAMPLE PREP: rnslTu

JOB NO:

WORK ORDERNO:

LAB NO:

DATE SAMPLED:

6-119-0023LT

3

30

04-26-96

UNCONFINED COMPRESSION TEST
APPLICABLE PORTIONS OF ASTM D2166

HEIGHT:

DIAMETER:

STRAIN RATE:
DRY DENSITY:

12.93 cm

6.10 cm

5.0% inches/min.

105.4 Ib/cu.ft

MAXIMUM STRESS:

AT STRAIN:

78 psi

7.12%

/-~.
U)
Q.

CD
vo
Lu
re.
E-'
m

85
80
75
70
65
60
55
50
45
40
35
30
25
20
15
1 O
5
0
0% | 2% ' 4% ' 6% | 8% 16% ' 12%

1% 3% 5% 7% 9% 11%

STRAIN

l

9 A G R A
Earth & Environmental
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AGRA Earth & Environmental

PROJECT: GILA BEND REGIONAL LANDFILL

LOCATION: GILA BEND, ARIZONA

MATERIAL: \ CLAY

SAMPLE SOURCE: 185 '  Q  3o6

SAMPLE PREP: INSITU

JOB NO:

WORK ORDER NO:

LAB NO:

DATE SAMPLED:

6-119~0023I..T
3
31
04~26-96

UNCONFINED COMPRESSIONTEST

APPLICABLE PORTIONS OF ASTM D2166

HEIGHT:

DIAMETER;

STRAIN RATE'

DRY DENSITY:

10.92 cm

6.16 cm

5.0% inches/min.

101.3 lb/cu.ft

MMXIMUM STRESS:
AT STRAIN:

49 psi

10.47%

Q.
w
w
L11
re
£-U)

55

5 0

45

4O

35

3 0

2 5

2 0

1 5

1 O

5

%% 2 % 4 ' a s ' s § s ' a ' % ' 1 6 % ' 1 é % ' 1 4 %
1% 3% 5% 7% 9% 11% 13% 15%

S T R A I N

1 I

8  A  G  R  A
Earth & Environmental
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PROJECT: GILA BEND REGIONAL LANDFIII.

LOCATION: GILA BEND, ARIZONA

MATERIAL: CLAY

SAMPLE sounca n o '  Q 3 0 4 ,

SAMPLE PREPARATION: INSITU / INUNDATED @ .0625 TSP

CONSOLIDATION TEST(ASTM D 2435)

AGRA Earth & Environmental

JOB NO:

WORK ORDER NO:

LAB NO:

DATE SAMPLED:

6~119-0023LT

3

27

04-26-96

INMAI. MOISTURE CONTENT

n~ImAL DRY DENSITY (PCF)

rnmAl. DEGREE OF SATURATION
INITIAL born RATIO

ESHMATED SPECIFIC GRAVITY

19.3%

102.0

81%

0.64

2.68

FINAL MOISTURE coz~rrEnT

FINAL DRY DENSITY (pc1=>

HNAL DEGREE OF SATURATION
FINAL Yom RATIO

10.7%

131.0

104%

0.28

'23
100

El pa
re:

I-

(3

4 96

E

88-

84

82

Q 80
5

m

I

m

\-1 94

92.
En 90

O

5 86
z
9.
E-1
<

Q 78-

z 7s-
o 0.01
U

6.1 1 Io

VERTICAL s1R18ss (TSF)
1 of

I I I

I

I I

I I I

I
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PROJECT: GuJ» BEND REGIONAL LANDFILL
LOCATION: GI:LA BEND, ARIZONA
MATERIAL: CLAY
SAMPLE souncn 150' @3 o 6
SAMPLE PREPARATION: INSITU / INUNDATED @ .0625 TSF

AGRA Earth & Environmental

JOB NO:

WORK ORDER NO:

LAB NO:
DATE SAMPLED:

6-119-0023LT
3
28
04-26-96

CONSOLIDATION TEST (ASTM D 2435)

INITIAL MOISTURE CONTENT
rnmAl. DRY DENSITY CPCYF)
1nrr1AL DEGREE OF SATURATION
INITIAL volD RATIO
ESTIMATED SPECIFIC GRAVITY

19.4%

109.3

98%

0.53

2.68

FINAL MOISTURE CONTENT
FINAL DRY DENSITY (PCP)
FINAL DEGREE OF SATURATION
FINAL Yom RATIO

14.8%

120.9

104%

0.38

100

98-

'23
m
SO
E13
Sr:

8
E
E

96

94
£4
O

N l l

92

90

88-
0.01

--»I

Z
_Q5-<<Q
O
cm
Z
O
U 0.1 1 10

VERTICAL SUM (TSF)
1o0

9 A G R A
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PROJECT: GILA BEND REGIONAL LANDFILL

LOCATION: GILA BEND. ARrZONA

MATERIAL: CLAY

SAMPLE SOURCE: 185' (2 RINGS) @ 306

SAMPLE PREPARATION: 1nsrrU /INUNDATED @ .0625 TSP

CONSOLIDATION TEST(ASTM D 2435)

AGRA Earth & Environmental

JOB NO:

WORK ORDER NO:

LAB NO:

DATE SAMPLED:

6-119-0023I.T
3
29
04-26-96

INITIAL MOISTURE CONTENT

rnrr1AL DRY DENSITY <PCF>
INITIAL DEGREE OF SATURATION
1NMAL Yom RATIO

ESTIMATED sracnfrc GRAVITY

26.7%

90.2

84%

0.85

2.68

FINAL MOISTURE CONTENT

FINALDRY DENSrrY (PCP)

FINAL DEGREE OF SATURATION
FINAL VOID RATIO

21;8%

107.3

104%

0.56

100

I I98

96-

'8`
m
Qm
m

8
E:
E
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92r=.
O

N so
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84
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9 A G R A
Earth & Environmental
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Copies Date Description
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9

• a • |
I. 5 I

1 \
0 I r 744UI24»

x

Q A G R A
Earth & Environmental

TRANSMITTAL

AGRA Earth &
Environmental, Inc.
3232 West Virginia Avenue
Phoenix. Arizona 85009-1502
Tel (602) 272-6848
Fax (602) 272.7239

CONTINENTAL WASTE INDUSTRIES

67 WALNUT AVE #103 .

CLARK NJ 07066

ATTN: Michael Drurv

Date: 5-14-96

Project: Materials Testing

JobIProposal #: AEE Job 6-119-0023LT

Transmit&aI #: 3

Reference: Gila Bend Regional Land:

We are: For your: The toliowingz

transmitting
returning
separately

review a comment
information/files
approval
signature
as requested

bonnglogs
calculations
design charts
progress reports
laboratory results
plans
specifications
other:

Moisture Content
Ur

. '_

Delivery by: ¢: JO» ¢°~> ,-8.na.»cw~J
, 7Tv1=»w-is

Return Receipt RequestedHand Delivery
First Class Mail
Registered Mail

Express Mail
Courier Service
Other: .

Remarks:

Copy to: Addressee (1 ) By: c l i f f Metz Engineering & EnvironmentalServices
Laboratory Supervisor

TO:

William J. Kozuh (1)
Malcolm Pirnie (1)

I



AGR.A Earth & Environmental

GILA BEND REGIONAL LANDFILL
GIIJL BEND. AZ

JOB NO:
WORK ORDER NO:
LAB NO:
DATE SAMPLBD:

6-119-0023LT

4

SEE BELOW

5/1 & 5/2/96

PROJECT:
LOCATION:
MATERIAL:
SAMPLE SOURCE: SEE BELOW

MOISTURECONTENT OF SOIL (ASTM D2216)

LAB# SOURCE WET WT.

(arm)
DRY wT.

(gram)
MOISTURECONTENT

33

34

35

36

37

38

39

40

4 1

'42

B305 @ 105'
B305 @ 110' R62
B305 @ 125' GBL
B305 @ 135' GB1.
B305 @ 115' GB1.
B305 @ 160'GBL
B305 @ 175' GB1.
B305 @ 195' GB1.
B305 @ 260' GBL
B305 @ 230' GBL

166.0

191.0

371.0

307.0

294.0

413.0

222.0

331.0

352.0

303.0

142.0

166.0

309.0

250.0

243.0

308.0

186.0

7_s8.0

319.0

232.0

16.9%
15.1%
20.1%
22.8%
21.0%
34.1%
19.4%
28.3%
10.3%
30.6%

9 A G R A
Earth & Environmental

IHIIIIIN I all u ll l



We are: The following:For your'

x

X
x

Copies Date Description

Delivery by:

*Y

Remarks:

Q A G R A
Earth & Environmental

TRANSMITTAL

AGRA Earth &
Environmental, Inc.
3232 West Virginia Avenue
Phoenix. Arizona 85009-1502
Tel (602) 272-6848
Fax (602) 272-7239

CONTINENTAL WASTE INDUSTRIES

67 WALNUT AVE #103

CLARK NJ 07066 . AEE Job 6-119-0023LT

ATTN: MICHAEL DRURY

Date: 4-29-96

Project: Materials Testing

Job/Proposal #:

Transmittal #: 2

Reference: Laboratory Testing

Gila Bend Regional Landfill

transmitting
returning
separately

review & comment
information/files
approval
signature
as requested

boring logs
calculations
design charts
progress reports
laboratory results
plans
specifications
other:

Moisture Content

Hand Delivery
First Class Mail
Registered mail

Express Mail
Courier Service
Other:

l=]Return Receipt Requested'

Copy to: Addressee ( l) By:
William J. Koiuh (1)
Malcolm Pirnie (1)

TO:

Cliff Metz Engineen'ng& Environments/Services
Laboratory Supervisor



AGRA Earth & Environmental

PROJECT:
LOCATION:
MATERIAL:
SAMPLE SOURCE:

GILA BEND REGIONAL LANDFILL
GILA BEND, AZ
CLAY
SPLIT SPOON sA1vrpLEs (SEE BELOW)

JOB NO:
WORK ORDER NO:
LAB NO:
DATE SAMPLED:

6~ 119-0023LT
2
SEE BELOW
04-19-96

MOISTURE CONTENT OF SOIL (ASTM D2216)

LAB# SOURCE WET WT.

(gram)
DRY WT.

(gram)
MOISTURE CONTENT

14

15

17

18

20

21

22

23

25

26

B304 @ 100'
B304 @ 105'
B304 @ 115'
B304 @ 120'
B304 @ 130'
B304 @ 135'
B304 @ 140'
B304 @ 145'
B304 @ 155'
B304 @ 165'

353.0

374.0

212.0

251.0

498.0

304.0

193.0

334_0

349.0

561.0

273.0

287.0

177.1

205.0

396.0

244.0

204.0

279.0

295.0
463.0

29.3%

30.3%

19.7%

22.4%

75.8%

24.6%

24.0%

19.7%

183%

21.2%

A G R A
Earth & Environmenta l
a

-Illlll
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Boring: 104 and 104A Gradation, Plastldly Index and Permeability
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Sample 1D
Minus #200

% Plzlsti » Indic
B104 _,10'-ll' 99 43

B104A@ 14°-15' 98 45
B1o4A@ 15'-16' 98 29

B202 @ 22' 82 24
B210 @ 26'-27' 80 50

Coronado Engineering & Consulting
1z7soumw¢u¢om»¢,sul»B-1,am1a¢,Azeszzs phanm soz-940-o27s FIxzGDQ-940-0263

January 19, 1996

Mr. Don Comelison, P.E.
Speedie and Associates
11029 North 24th Avenue, Suite 805
Phoenix, Arizona 85029

Hydraulic Conductivity Testing
Project No. KL-1079

Dear Mr. Comelison:

In accordance with your request, we have tested two soil samples for hydraulic conductivity (i.c.
permeability). The results of those tests were transmitted in our letter dated January 18, 1996.
As pan of that testing, we also pdormed minus #200 and plasticity index tests on other samples
not included in the previously transmitted information. This additional data is tabulated below.

I

I
I

Samples 210 @30'-30.5' and 210 @30.5'-3l.0' were sand and could not be tested.

If there are any questions or if we may be of ihrther assistance, please cal] at 940-0276.

Respectfially submitted,
CORONADO Enc1nEEnnvc AND CONSULTING

gsnona

Steven A. Griess. P.E

, ¢ »=s='
14724

STEVFN
GRIESS 1

»
..

Copies (3) Client

RE:



Sample Permeability
(centimeters/second)

Passing #200 Sieve
(°/.)

Plasticity
Index

B 104@ 10'-11' 5.4 ET 99 43
B 104A@ 14'15' 6.3 ET 98 45

Coronado Engineering & Consulting
127 SOUU1 Wahl! Dlivt. Susan B-1, Ctunun, AZ aszzs phnnuz soz-no-o27e Fax:602-940-02

January 18, 1996
a

Mr. Don Cgrngliggn P.E.
Speedier Md Associanas
11029 n. 24th Ave. #805
ph0mix, Arizona 85029

Hydraulic Conductivity Testing Project No. KL- 1079

Dear Mr. Corndison:

In accordance with your request, we have tested two soil samples for hydraulic ¢¢,ndu¢n'vi¢y (i.c. permeability). The testing
was done following the guidelines of test method ASTM D 5084 using a f lexible wall  pentameter. The following
permeability values were deteunined. .

Three samples suhmittd with the above samplescould not be testeddue to sample distulxrbanec. They were B 104A at 15' to
16- B 202 at 22' and B 210 7C Ar 26' to 27'. The sand»ple from B104 A at 15' no 16' lost it's soil suucune dust
saturation. A11 that held the sample together in the test cell was the rubber membrane. When we removed this sample
the cell, the soil just flowed out of the membrane. The sample firm B 202 7C at 26' to 27' had too many eraclcs and vo
for testing. The sample from B 202 oz 22' would not hold a seal between the rubber membrane and the sample and could not
be tested.

1

During saturation of the samples, some swelling wasnoticed.

The correlation between results obtained with this test method and the hydraulic conductivity of in-place Edd nnzlterials has
not been fully investigated Experience has sometimes shown that Bow patterns in s1ma11 test specimens do not necessarily
follow the same patterns on large Held scales and the; hydraulic conductivities nneasured on snnall test specimens are not
necessarily the same as larger scale values. Therefcme, the above results should be applied to yield situations with cauxiun
and by qualified personnel.

If there are any questions or if we may be offurthcr assistance, please cell at 940-0276.

Respcciully submitted,

r o d o Engineerin

4
C1_ e L Pretty P.E.
Geotechnical Engineer

r QV* lass
CLYDE L

I4/44

Copies (3) client *?42:r44.us¥°
projects/IG.-1079/960118. pr

I

Re:
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DATE ¢noJ£c1' no

October 20, 1995 95577LA
IE:

Gila Bend Landfill
Gila Bend, Arizona

CLIENT'$ PROJECT NO.

NO.1COPIES DATE osscnorvuon

23 Sheets

23 Sheets

1

1

10-04-95

10-04-95

Report of Laboratory Tests

Gradation Curves

AND Assoc:IATss
LETTER OF TRANSMITTAL

nec1ecunlc4usuv\nouuer¢1AuuA1stuA\s euemsslas
1 N. 24m AVE., SUITE sos • rnoeulx. AmzonA asks

(e02>997-sa91 - FAX (so 9w5508

TO
Mr. William J. Kozuh
Continental Waste Industries
67 Walnut Avenue, Suite 1
Clark, NJ 07066

GENTLEMEN:

WE ARE SENDING YOU

Reports

Copy of letter

x

Attldwd

Prints

Plus

Under separate cover via

Samples Soacifications

the following

THESE ARE TRANSMITTED as ma¢»¢ hllowz

For approval

For your use x

As requested

For rlvilw and comment

Approved as submitted

Apnrovod as noted

Returned for corrections

Disapproved

Resubmit copies for approval

Submit copies for distribution

Return corrected prints.

For release to Bidders

REMARKS

QQQQ1344.
Donald L. Comelision, P.E.

10.20-A/1
BY:

If anclocuns an nor Q pond, kinds notify us nr Ann.



1 1/2 INCH

1 vo Iucu

1 I usu

3/lv xucu 1o0

1/2 xucu 96.8

3/8 xucu 95.9

1/4 INCH 93.1

no. 4 91 .9

aIo. 86.7

Io. 10 a4.1

NO. 16 70.9

no. 30 41.0

no. 40 26.4

no. 50 17.a

no. 10o 11.3

_._ no. zoo 7.6

AND ASSOCIATES
GEOTECHNICALIa v l n o u u e u n u MATERIALS enGlt4EEns
11029 n. 24!h AVL SUITE Aus • r-Houma ARIZONA asa

REPORT OF LABORATORY TESTS

PROJECT NO. 95577LA DATE: 10-20-95

LAB SAMPLE NO.: 958-155
SAMPLE DEPTH: 5'

PROJECT:
LOCATION:
CUENT:
BORING NO.:
MATERIAL DESCRIPTION:
SAMPLED BY: Client
REMARKS:
SAMPLE LOCATION: MW-4

Gila Bend Lanafiu
Gila Bead . v
Continental Waste Industries Inc.

Fran SAMPLE ND.: B-1
NIA

DATE: 10-04-95 TESTED BY: M W DAll'E: 10-05-95

MFCHANICAI AnA\ysls=

UQUID IJMIT:
PLASTlC LIMIT:
PLASTICITY INDEX:
RES|STMTY:

NATURAL MOISTURE:
UNIT DENSITY:

2.1 ASPHALT CONTENT
% OF TOTAL SAMPLE:
% OF DRY WEIGHT;
MARSHALL DENSITY:
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""l3:p§:.:;:;.;;

: :

:1.;:..I.Xilllf
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100

96.8

93.4

aa.s

85.3

76.0

74.0

65./»

41.0

2s.7

17.1

1 1/2 INCH

1 1/B INCII

1 HICII

3/6 xncu

1/2 luck

3/8 luck

1/4 xucn

no. 4

no I 8

no. 10

no. 16

no. 30

no. 40

no. so

no. 1o0 8.9

no. zoo 6.o

AND ASSOCIATES
GEGTECHNICALI Envmonustrm. I uArEmAI.s snsaussas
nm N. 24m AVE., SUITE 805 l PHOENIX. ARIZONA asks

Gila Bend Landfill
Gila Bend
Continental Waste Industries Inc.

FIELD SAMPLE NO.: B-2
N/A

DATE: 10-04-95 Tss'rEn BY: M W

REPORT OF LABORATORY T'E$TS

PROJECT NO. DATE: 10-20-95

LAB SAMPLE NO.: 958-155
SAMPLE DEPTH: 10'

95577LAPROJECT:
LOCATION:
cusnT=
BORING NO.:
MATERIAL DESCRIPTION:
SAMPLED BY: Client
REMARKS:
SAMPLE LOCATION: MW-4

DATE: 1 0-05-95

MFCHANICAI ANAl Ys1s-~

i
i
i

UQUID LIMIT;
PLASTIC LJMIT:
PLASTICITY INDEX:
REslsTlvrry:

NATURAL MOISTURE:
UNIT DENSITY:

1.8 ASPHALT CONTENT
% OF TOTAL SAMPLE:
% OF DRY WEIGHT:
MARSHALL DENSITY:



AND ASSOCIATES
GEUTECHNmL er4vInonusnrAL lln'FRIAI.s suamssns
ow! N. 24th AVE., suns eos l vuoamu ARIZONA asa
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1 1/2 INCH

1 1/8 wen

1 luck

3/4 Iwcn 100

1/2 INCH 96.8

3/8 luck 93.4
v s INCH

88.6

no. 4 85.6

no. a 76.9

we. 10 74.1.

we. 16 66.8

ND. 30 50.7

no. 40 38.2

no. 50 27.6

no. 100 18.2

no. 200 16.2

REPORT OF LABORATORY TESTS

PROJECT NO.  95577LA DATE:  10-20-95

LAo SAMPLE NO. :  9sa-1 s7
SAMPLE DEPTH: 1 5 '

PROJECT:
LOCATION:
CUENT:
BORING NO.:
MATERIAL DESCRIPTION:
SAMPLEN BY: Client
REMARKS:
SAMPLE LOCATION: MW-4

Gill Bond Landfill
Gila Bend
Continental Waste Industries Inc.

FIELD SAMPLE NO.: B-3
N/A

D A T E :  10 -04 -95  T E S T E D  B Y :  M W DATE: 10-05-95

MECHANICAL ANALYSIS:

UQUID UM lT:.
PLASTIC UMIT:
PLASTICITY INDEX:
RESISTIVITY:

NATURAL M OISTURE:
UNIT DENSITY:

10.7 ASPHALT CONTENT
% OF TOTAL SAMPLE:
% OF DRY WEIGHT:
M ARSHALL DENSITY:

49



I

1 1/2 luck

1 1/8 ruck
I

1 INCH

3/4 luck 100

1/2 lncu mo
I

3/8 rncu 99.7

Ur. luck 99.1 I

l
Il

no. 4 98.8

ac. a 98.2

Io. 10 98.0

NO. 16 97.0 i

I
Eac. 30 93.0

no. 1.0 s7.4
i

i

no. 50 69.9

no. 100 7.9

NO. 200 3.3

AND ASSOCIATES
GECTECHNICALI ENWRONMENTAUUATERIAL$ snamesns
11029 n. 24th AVE, SUITE Los • PHOENIX. ArizonA aeoa

REPORT OF LABORATORY TESTS

PROJECT NO. DATE: 10-20-95

LAB SAMPLE NO.: 958-158
SAMPLE DEPTH: t o '

95577LAPROJECT:
LOCATION:
CLIENT:
BORING NO.:
MATERIAL DESCRIPTION:
SAMPLED BY: Client
REMARKS:
SAMPLE LOCATION: MW-4

G i g a  B e n d  L a n d f i l l
G i l a  B e n d
Continental Waste Industries Inc.

Fran SAMPLE NO.: B-4
Poorly Graded Sand

DATE: 10-04-95 TFSTED BY' MW DATE: 10-05-95

MECHANICAL ANALYSIS :

UQUID UMIT:
PLASTIC UMIT:
PLAST'ICITY INDEX:
RESISTIVITYZ

NATURAL MOISTURE:
UNIT DENSITY:

2.6 ASPHALT CONTENT
% OF TOTAL SAMPLE;
v. OF DRY WEIGHT:
MARSHALL DENSITY:
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1 1/2 luck

1 1/8 luck

1 luck

Sn. luck

1/2 men

3/8 Inca

1/4 INCH

no. 4

we. a 99.7

we. 10 99.6
NO. 16 98.1

ND. 30 70.5
NO. 1.0 43.4
we. so 29.4
Io. too 6.9
no. 200 1.8

AND ASSOCIATES
GEOTECHNICALI ENVIRONMENTAL/ MATERIALS euenussns
11029 N.  24m AVE.  SUITE 105 •  PHUEI I IX .  ARIZDNA asa

REPORT OF LABORATDRY TESTS

Gila Bend Landfill
Gila Bend
Continental Waste Industries Inc.

FIELD SAMPLE NO.: B-5
Poorly Graded Sand

DATE: 10-04-95 TESTED BY: M W

PROJECT NO. 95577LA 10-20-95

LAB SAMPLE NO.: 958-159
SAMPLE DEPTH: 25'

DATE'PROJECT:
LOCATION:
CLIENT:
BORING NO.:
MATERIAL DESCRIPTION:
SAMPLED BY: Client
REMARKS:
SAMPLE LOCATION: MW-4

DATE: 10-05-95

mfnnmlnu ANAIYS1S-

UQUID UMIT:
PLASTIC LIMIT:
PLASTICITY INDEX:
RESISTNITY:

NATURAL MOISTURE:
UNIT DENSITY:

2.9 ASPHALT CONTENT
v. OF TOTAL SAMPLE:
% OF DRY WEIGHT:
MARSHALL DENSITY:



1 1/2 INCH

1 1/8 INCH

Iucn1

3/4 INCH

1/2 luck

3/8 INCH

1/4 INCH

NO. 4

no. 8 99.5

no. 10 99.3

ND. 16 98.5

no. 30 87.2

Io. 1.0 60.0

we. so 29.0

no. 1o0 6.8

NO. 200 3.6

AND ASSOCIATES
GEOTECHNICALI ENVIRONMENTAL I UATERIAIS s us m es ns
11029 N. 24(h AVE.. SUITE Aus • pnosulx ARIZONA a s k s

REPORT OF LABORATORY TESTS

PROJECT NO. 95577LA 10-20-95

LAB SAMPLE NO.: 958-160
SAMPLE DEPTH: 30'

DATE:PROJECT:
LOCATION:
CLIENT:
BORING NO.:
MATERIAL DESCRIPTION:
SAMPLED BY: Client
REMARKS:
SAMPLE LOCATION: MW-4

G i l a  B e n d  L a n d f i l l
G i l a  B e n d .
C o n t i n e n t a l  W a s t e  I n d u s t r i e s  I n c .

F 1 E I _ p  S A M P L E  N O . :  B - 6
P o o r l y  G r a d e d  S a n d

D A T E :  1 0 - 0 4 - 9 5  T E S T E D  B Y : M W DATE: 1 o-os-ss

MFGHANICAL ANAL YSIS:

UQUID UMIT:
PLASTIC IJMIT:
PLASTICITY INDEX:
RESISTIVITYZ

NATURAL MOISTURE:
UNIT DENSITY:

3.1 ASPHALT CONTENT
% OF TOTAL SAMPLE:
% OF DRY WEIGHT:
MARSHALL DENSI'l'Y:

I
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1 1/2 xucn

1 1/8 xucu

I

100

97.8

97.3

96.4

96.3

9s.a
..
I
I9s.s

94.3 l
I

85.6 i
63.7

32.6 I

9.0
I
!

4.s

1 ruck

3/4 ruck

1/2 xucu

3/8 luck

1/4 luck

no. 1.

no. 8

no. 10

NO. 16

no. 30

no. 40

no. so

no. 100

ac. zoo

PROJECT:
LOCATION:
CLIENT:
BORING NO.:
MATERIAL DESCRIPTION:
sAmpl.Eo BY: Client
REMARKS:
SAMPLE LOCATION: MW-4

CHANIGAI emu ysls~

Qila Bead Landfill

Gila Bend

Continental Waste Industries Inc.
man SAMPLE NO.: B-7

N/A
.

DATE: 10-04-95 TESTED BY: M W

GEUTECHNICALIsr4vllnor4uennL I uA1EnlAzs snsmesas
nm N. 24M Ava SUITEans| rnoeuux ARIZGNAnew

REPORT OF LABORATORY TESTS

PROJECT no. 95577LA

s
F!

DATE: 10-20-95

LAB SAMPLE NO.: 958-161
SAMPLE DEPTH: 35'

8

DATE: 10-05-95

UQUID UMIT:
PLASTIC UMIT:
PLASTlCTI'Y INDEX:
REslsTlvrry:

NATURAL MOISTURE:
UNIT DENSITY:

3.7

I
ASPHALT CONTENT
% OF TOTAL SAMPLE:
% OF DRY WEIGHT:
MARSHALL DENSITY:



1 1/2 INCH

1 1/8 INCH

INCH1

3/4 luck 97. 1

1/2 INCH 93.1

3/8 INCH 91.4 I
1//4 INCH 89.5

NO. 4 87. s

NO. 8 81.9

Io. 10 80.1

NO. 16 12.3

no. 30 47.9

NO. 40 31.1

no. S0 19.1

we. 100 7.1

NO. 200 4.3

AND ASSOCIATES
GEGTECHNICALI ENWRONMENTALI MATERIAIS ensmesns
11029 N. 24th AVE, SUITE ans I PHOENIX, ARIZONA 85029

REPORT OF LABORATORY TESTS

PROJECT NO. 95577LA DATE: 10-20-95

LAB SAMPLE NO.:
SAMPLE DEPTH:

958-162
40'

PROJECT:
LOCATION:
CLIENT:
BORING NO.:
MATERIAL DESCRIPTION:
SAMPLED BY: Client
REMARKS:
SAMPLE LOCATION: MW-4

Gila Bend Landfill
Gila Bend
Continental Waste Industries Inc.

FIELD SAMPLE ND.: B-8
Poorly Graded Sand

DATE: 10-04-95 TESTED BY: M W DATE: 10-05-95

I

MECHANICAL ANALYSIS:

UQUID LIMl'l':
PLASTIC UMIT:
PLASTICITY INDEX:
RESISTNITYI

NATURAL MOISTURE:
UNIT DENSITY:

16.1 ASPHALT CONTENT
% OF TOTAL SAMPLE:
% OF DRY WEIGHT:
MARSHALL DENSITY:



l

t 1/2 lncn

1 1/8 xncn

1 xucu l

3/4 INCH

1/2 xncn

3/8 INCH

1/1, INCH

i
I

NO. 4

no. a 99.2

we. 10 99.1

I

NO. 16 98.3

NO. 30 91 .o

we. /.0 81.0

no. 50 67.6 I

Io. 1o0 24.8

no. zoo 6.8

AND ASSOCIATES
GEorEct4n\cAu ENVIRONMENTAL!MATERIALS stwmesns
1108 N. 24m Ava, SUITE lBS I PHOENIX. ARIZONA asa l l

Gila Bend Landfill
Gila Bend
Continental Waste Industries Inc.

Flap SAMPLE NO.: B-9
NIA

DATE: 10-04-95 TESTED BY: M W

hEr=onT OF LABORATORY TESTS

PROJECT NO. 95577LA DATE: 10-20-95

LAB SAMPLE NO.: 958-163
SAMPLE DEPTH: 45'

PROJECT:
LOCATION:
CUENT:
BORING NO.:
MATERIAL DESCRIPTION:
SAMPLED BY: Client
REMARKS:
SAMPLE LOCATION: MW-4

DATE: 10-05-95

MEQHANICAL ANALYSIS:

UQUID UMIT:
PLASTIC IJMIT:
PLASTICITY INDEX:
RESISTIVITYZ

NATURAL MOISTURE:
UNIT DENSITY:

23.3 ASPHALT CONTENT
v. OF TOTAL SAMPLE:
% OF DRY WEIGHT:
MARSHALL DENSITY:



1 .1/2 zuctl

1 1/8 luck

1 xucn

3/4 luck

1/2 INCH

3/8 INCH 99.6

1/4 INCH 99.6

NO. 1. 99.6

no. 8 99.1.

no. 10 99.3

NO. 16 99.1

no. 30 97.7

no. 40 94.o

no. 50 82.1

ac. 100 8.7

no. zoo 3.2

AND ASSOCIATES1
t

GEOTECHNICAL/ ENVIRONMENTAL/ MATERIALS Encmssns
11029 n. 24m AVE., SUITE ans • PHOENIX. ARIZONA asaas

Gila Bend Landfill
Gila Bend u
Continental Waste Industries Inc.

FIELD SAMPLE NO.: B-1 o
Poorly Graded Sand

DATE: 10-04-95 TESTED BY: M W

REPORT OF LABORATORY TESTS

PROJECT no; 95577LA DATE: 10-20-95

LAB SAMPLE NO.: 958-164
SAMPLE DEPTH' so'

PROJECT:
LOCATION:
CLIENT:
BORING NO.:
MATERIAL DESCRIPTION:
SAMPLED BY: Client
REMARKS:
SAMPLE LOCATION: MW-4

DATE: 1 0-05-95

MECHANICAL ANALYSIS :

UQUID LIMIT:
PLASTIC LIMIT:
PLASTICITY INDEX:
RESISTIWTYz

NATURAL MOISTURE:
UNIT DENSITY:

27.0 ASPHALT CONTENT
% OF TOTAL SAMPLE:
% OF DRY WEIGHT:
MARSHALL DENSITY!

t



1 1/2 Inca

1 1/8 INCH

ruin1 94.8

3/4 rwcu 91..a

1/2 xncu aa.o

3/8 INCH 81.3

we luck 72.2

NO. 1. 65.5

NO. a 54.0

we. 10 sz.0

NO. 16 44.8

NO. 30 29.9

we. 40 19.3

no. 50 11.3

NO. 100 1..s

1
no. zoo 3,0

I I I l

AND ASSOCIATES
s£crEcHmcAu ENVIRONMENTAL!uArsnlALs ENGINEEW
ncaa n. we AvE. SUITE ahs » ruceunx. ARIZONA U n a

R E P O R T  O F  L A B O R A T O R Y  T E S T S

P R O J E C T  n o .  9 5 5 7 7 L A D A T E :  1 0 - 2 0 - 9 5

. L A B  S A M P L E  N O . :  9 5 8 - 1 6 5
S A M P L E  D E P T H : 6 0 '

P ROJE CT :
L O C A T I O N :
CLI E NT:
B O R I N G  N O . :
M A T E R I A L  D E S C R I P T I O N :
S A M P L E D  B Y : Cl ient
R E M A R K S :
S A M P L E  L O C A ' I 1 O N :  M w - 4

Gi la Bend Landfi l l
Gi la Band
Cont inental  Waste Industr i es inc.

F I E L D  S A M P L E  N O . :  B - 1 1
Poor l y  Gr aded Sand wi th  Gr avel

D A T E :  1 0 - 0 4 - 9 5  T E s ' r E n  B Y : M W D A T E : 1  0 -0 5 -9 5

M E C H A N I C A L  A N A L Y S I S :

U Q U I D  L I M I T :
P L AS T I C  L I M I T :
P L A S T I C I T Y  I N D E X :
R E s l s T r v r r y :

N A T U R A L  m o i s T u R E :
u n r r  D E N S I T Y :

A S P H A L T  C O N T E N T
v .  O F  T O T A L  S A M P L E :
%  O F  D R Y  W E I G H T :
M A R S H A L L  D E N S I T Y :
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1 1/2 luck

1 vo lIICII

1 llcu

3/4 INCH
96.9

1/2 xucn 93.0

3/8 luck 90.6

1/4 lncu 82.9

Ur. 4 78.5

no. a 6a.1.

no. 10 65.8

in. 16 59.9

no. 30 50.2

we. 40 1.3.2

no. so 37. 1

no. 1o0 28.7

no. 200 21.z

AND ASSOCIATES
GEOTECHNICAL 1 ENVIRONMENTAL I MATERIALS ENGINEERS
Una n. 24m Ave., SUITE sos 9 pnoenux. ANIZONA aaozo

report OF LABORATORY TESTS

PROJECT NO. 95577LA DATE: 10-20-95

LAB SAMPLENO.: 958-166
SAMPLE DEPTH: 5'

PROJECT:
LOCATION:
CUENT°
BORING NO.:
MATERIAL DESCRIPTION:
SAMPL£N BY: Client
REMARKS:
SAMPLE LOCATION: MW-2

Gill Bend Landfill
Gila Bend
Continental Waste Industries Inc.

FIELD SAMPLE NO.: B-12
N/A

10-04-95 TESTED BY: MWDATE: DATE: 1 0-05-95

MECHANIGAI ANAL YSIS:

I

I

I

uQulD UMIT:
PLASTIC IJMIT:
PLASTICITY INDEX:
RESISTIVITYI

NATURAL MOISTURE:
unrr DENSITY:

2.5 ASPHALT CONTENT
v. OF TOTAL SAMPLE:
v. OF DRY WEIGHT:
MARSHALL DENSITY!



1 1/2 ruck

1 vo luck

1 lncn

Eu. luck

1/2 INCH

3/8 ruck 98.9

1/4 INCH 98.5

ac. 1. 98.5

NO. a 95.2

ac. 10 94.4

Io. 16 91.1.

no. 30 79.6

we. /.0 67.7

no. 50 s/..7

ac. 100 1a.7

no. 200 8.5

AND ASSOCIATES
Gsorecnuxou/ ENVIRONMENTAL/ uA1enlALs enaanesns
n m  n . 241n AVE, SUITE Aus • PHOENUX. ARIZONA asa

REPORT OF LABORATORY TESTS

PROJECT NO. 95577LA DATE: 10-20-95

LAB SAMPLE NO.: 958-157
SAMPLE DEPTH 10

PROJECT
LOCATION:
CLIENT
BORING NO
MATERIAL DESCRIPTION:
SAMPLED BY: Client
REMARKS
SAMPLE LOCATION: MW-2

Gila Bend Landau
Gila Bend
Continental Waste Industries Inc

man SAMPLE NO.: B-12
N/A

DATE: 10-04-95 'rEsTEr BY: M W DATE: 10-05-95

MECHANKZAI #NAI Y9ls

LIQUID UMIT:
PLASTIC LIMIT:
PLASTICITY lnDEx=
RESISTIVITY:

NATURAL MOISTURE'
UNIT DENSITY:

1 .6 ASPHALT CONTENT
96 OF TOTAL SAMPLE:
% OF DRY WEIGHT:
MARSHALL DENSITY:



JJ'-

AND ASSOCIATES
GEOTECHN CAL ENVIRONMENTAL uA1mA1s ENGIN
11029 N. Ann AVE., SUITE ans • m-eosnlx. ARIZONA asks

REPORT OF LABORATORY TESTS

PROJECT NO. 9ss77LA DATE: 10-20-95

LAB SAMPLE NO.: 958-168
SAMPLE DEPTH: 15'

10-05-95DATE:

Gila Bend Landfill
Gila a¢nd
Continental Waste Industries Inc.

FIELD SAMPLE NO.: B-14
N/A

DATE: 10-04-95 1 'es1Eo BY: MW

PROJECT:
LOCATION:
CLIENT:
BORING NO.:
MATERIAL DESCRIPTION:
SAMPLED BY: Client
REMARKS:
SAMPLE LOCATION: MW-2

MECHANICAL ANALYSIS :

I- 1-n .-- l-w. --.. |_. 1-1 11-1 _1-11_4.v44-

2.1NATURAL MOISTURE:
UNIT DENSITY:

LIQUID LIMIT:
PLASTlC LIMIT:
PLASTICITY INDEX:
RESISTIVITY:

A S P H A L T  c o u m w
% OF TOTAL SAMPLE:
% OF DRY WEIGHT:
MARSHALL DENSITY:

we. 1o0 11 1

no. ZDO 8.6
i

1 1/Z luck

1 1/8 xncn

1 xncn 93.9

3/4 INCH 86.2

1/2 INCH 79.1 I

3/8 run 74.3

1/4 xucn 66.2
I

ac. 1. 59.9 |

no. a 46.5
iI

no. 10 1.2.7

Io. 16 34.7

Io. 30 24.0

no. /.0 19.0

no. 50 15.8
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1 1/2 luck

1 1/8 xucu

1 IUCN

3/4 INCH 95.7

1/2 men a4.9

3/8 INCII 79.6
vo Inca 69.8

no. I. 62.6

ano. 46.1
no. 10 41.9

no. 16 31 .3

no. 30 1s.a
we. 1.0 14.3
no. AD 11.5

no. 100 7.1

ac. zoo s.4 I

AND ASSOCIATES
GEorEc»-mlanuENWRONMBITALI uA1snlALs suslueens
11 N. 24m AVE. SUITE Aus • pwosmx. AluzonA owor ;

REPORT OF LABORATORY TESTS

PROJECT NO. DATE: 10-20-95

LAB SAMPLE NO.: 958-169
SAMPLE DEPTH: 25 '

95577LAPROJECT:
LOCATION:
CUENT:
BORING NO.:
MATERIAL DESCRIPTION:
SAMPLED BY: Client
REMARKS:
SAMPLE LOCATION: MW-2

Gila Bend Landfill
Gila Bend .
Continental Waste Industries Inc.

Fran SAMPLE NO.: B-15
N/A

DATE: 10-04-95 TESTEN BY: M W DATE: 10-05-95

MFGHANIGAI ANA\ ysls-

LIQUID LIMIT:
PLASTIC LIMIT:
PLASTICITY INDEX:
RESISTIVITY:

NATURAL MOISTURE:
UNIT DENSITY:

11.1 ASPHALT CONTENT
% OFTOTAL SAMPLE-.
% OF DRY WEIGHT:
MARSHALL DENSITY:
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»

4 . . .

.»
: +

luol11/2

1 vo luck

1 xucu
i

so luck
.
I

1/2 luck

3/8 luck 96.9

1/4 xucu 94.9

ac. 4 91.9

IO. a aa.2

Io. 10 86.1

ac. 16 78.1

Io. 30 54.6

no. 40 36.4

ac. so 8.1

no. too 9.6

Io. zoo 4.9

AND ASSOCIATES
esarEcHt4lcAuENWHONMENTALIMATEIIALS snGmEEns
11029 N. 24m AVE., surf: Aus • PHOENIX. ARIZONA asa

REPORT OF LABORATORY TESTS

PROJECT no. 95577LA DATE: 10-20~95

LAB SAMPLE NO.: 958-170
SAMPLE DEPTH: as'

PROJECT:
LOCATION:
CLIENT:
BORING NO.:
MATERIAL DESCRIPTION:
SAMPLED BY: Client
REMARKS:
SAMPLE LOCATION: MW-2

Gin Bend Land'Ell
Gila Bend
Continental Waste Industries Inc.

FlE.D SAMPLE NO.: B-16
N/A

DATE: 10-04-95 1Es1En BY: M W DATE: 1 0-05-95

mfm-1An1cA1 ANAL ysls-

I
I
E

r

E

LIQUID UMIT:
PLASTIC LIM Tl':
PLASTICITY lnoEx=
RESlSII1VITY:

NATURAL MOISTURE:
unrr DENSITY:

20.8 ASPHALT CONTENT
% OF TOTAL SAMPLE:
% OF DRY WEIGHT:
MARSHALL DENSITY:
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1 1/2 ruck

1 1/8 mc

cu1

so. Inca

1/2 luck

3/8 lwcu

1/4 xucu

NO. 4

no. a 90.3

no. 10 89.1

N O . 1 6 86.9

N G . 3 0 79.2

no. /.o 69.2

we. 50 sa.z

we. 1o0 43.2

we. 200 -unau- 31.0

AND ASSOCIATES
G E O T E C H N l C A L l  E N V I R O N M E N T A L /  M A T E I I A I S  e n s a n s a s
n o m  N .  2 4 8 7 9  A v e . ,  S U I T E  a n s  •  p n o s w x  A I U Z O N A a s

Gin Bend Landfill
Gila Bend
Continental Waste Industries Inc. .

man SAMPLE NO.: B-17
N/A

DATE: 10-04-95 Tesren BY: M W

REPORT OF LABORATORY TESTS

PROJECT NO. 95577LA DATE: 10-20-95

LAB SAMPLE NO.: 958-171
SAMPLE DEPTH: s '

PROJECT:
LOCATION:
CUENT:
BORING NO.:
MATERIAL DESCRIPTION:
SAMPLEN BY: Client
REMARKS:
SAMPLE LOCATION: MW-5

DATE: 10-05-95

MECHANICAL AnA|.xs1s.-

LIQUID LIMIT:
PLASTIC LIMIT:
PLASTICITY INDEX:
RESISTIVITY:

NATURAL MOISTURE:
unrr DENSITY:

0.9 ASPHALT CONTENT
% OF TOTAL SAMPLE:
% OF DRY WEIGHT:
MARSHALL DENSITY:



|v.:»:2'~1 ..,,,.
' 1: : '~;

»:~_ assxxs
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1 1/2 INCH

1 1/8 luck

1 luck

3/4 INCH 94.6

1/2 luck 91.8

3/8 xucn 90.0

1/4 INCH 88.4

NO. 4 87.2

we. 8 83.9

NO. 10 82.6

no. 16 77.6

NO. 30 62.1.

no. /.o 45.9

no. 50 25.9

ac. too 6.7

Io. 200 4.1

AND ASSOCIATES
GEUTECHNICALI ENWHONMEHTALI »aAralAL5 encmssns
1108 N. 24m Ave. SUITE Aus ' PHOENIX. ARIZONA 1598

Gila Bend Landfill
Gila Bend
Continental Waste Industries Inc.

REPORT' OF LABORATORY TESTS

PROJECT NO. DATE: 10-20-95

LAB SAMPLE NO.: 958-172
SAMPLE DEPTH: 10'

95577LA

man SAMPLE NO.:

PROJECT:
LOCATION:
CUENT:
BORING NO.:
MATERIAL DESCRIPTION:
SAMPLED BY: Client
REMARKS:
SAMPLE LOCATION: MW-5

B-18
Poorly Graded Sand

DATE: 10-04-95 TESTEN BY: M W DATE' 1 o-os-ss

meal-IAnl<:A\ ANAlYSl§:

LIQUID UMIT:
PLASTIC UMIT:
PLASTICITY INDEX:
RESISTIVITY:

NATURAL MOISTURE:
UNIT DENSITY:

0.9 ASPHALT CONTENT
% OF TOTAL SAMPLE:
96 OF DRY WEIGHT:
MARSHALL DENSITY:

4



1 1/2 lncu

1 1/B luck

1 INCH

3/4 INCH

1/2 INCH 99.0

3/8 INCH 98.2

1/4 INCH 96.5

no. 4 94.9

ac. a 90.8

ac. 10 89.2

no. 16 81.0
no. 30 s/..5

Io. to 36.1

we. 50 22.9

no. 10D 9.8

ac. 200 7.3

AND ASSOCIATES
GECTECHNICALI ENWRONMENTALI MATERIALS ENGINEERS
m a n N. 24th AVE.. SUITE sos • PHOENIX, ARIZONA asa

REPORT OF LABORATORY TESTS

Gila Bend Landfill
Gill Bend
Continental Waste Industries Inc.

man SAMPLE NO.: B-19
N/A

DATE: 10-04-95 TESTED BY: M W

PROJECT NO. 95577LA DATE: 10-20-95

LAB SAMPLE NO.: 958-173
SAMPLE DEPTH: 1 s'

PROJECT:
LOCATION:
CUENT:
BORING NO.:
MATERIAL DESCRIPTION:
SAMPLED BY: Client
REMARKS:
SAMPLE LOCATION: MW-5

DATE: 1 0-05-95

MFQHANICAL ANN y s l s l

f
4

I
I

I

I

I

LIQUID LIMIT:
PLASTIC LIMIT:
PLASTICITY INDEX:
RESISTIVITY:

NATURAL MOISTURE:
UNIT DENSITY:

1.9 ASPHALT CONTENT
% DF TOTAL SAMPLE:
% OF DRY WEIGHT:
MARSHALL DENSITY:



I
I

1

I

1 1/2 INCH
II

1 1/8 xncn
I

I

1 luck

3/4 INCH 95.3

1/2 INCH 91 .6 |

3/8 INCH 89.1

i

1/4 INCH 85 .3

no. 4 83.6

we. a 80.5

no. 10 79.3 I:

no. 16 76.0
I
I
il

no. 30 61.2
I|

we. 40 44.7

we. so 27.5

we. 100 11.1
i
i

we. 200 6.9 8

AND AssoclA1"Es
GEOTECHNICALI aMno»4uarrAL / uArEnsAzs ENGINEERS
1108 n. 24m AvE.. suns ans 9 pnosnux, ARIZDNA as

REPORT OF LABORATORY TESTS

Gila Bend Landfill
Gila Bend 1
Continental Waste Industries Inc.

FIELD SAMPLE NO.: B-20
N/A

DATE: 10-04-95 1ts'rEn BY: M W

PROJECT NO. 95577LA DATE: 10-20495

LAB SAMPLE NO.: ssa-174
SAMPLE DEPTH: t o '

PROJECT:
LOCATION:
CUENT;
BORING NO.:
MATERIAL DESCRIPTION:
SAMPLED BY: Client
REMARKS:
SAMPLE LOCATION: MW-5

DATE: 10-05-95

MFOHANIGAI ANAL YSIS:

LIQUID IJMrr=
PLASTIC UMIT:
pLAsncrry lnDEx=
RESISTIVITY:

NATURAL MOISTURE:
UNIT DENSITY:

1. s ASPHALT conTacT
as as TOTAL SAMPLE:
% OF DRY WEIGHT:
MARSHALL DENSITY:



AND ASSOCIATES
GEUTECHNCAL snv1nor4uEr4nL uA1alALs snemsens
:Ia n. um Ave. SUITE eos • PHOENIX. ARIZONA asa

1 1 / 2 xucu

1  1 / 8 INCH

luck1

3 / 4 luck

1/2 xucn 92.3

3/8 INCH aa.s

1/4 lncu 83.2

NO. 4 78.2

we. 8 6a.a

n o . 10 65.4

ac . 16 58.8

no. 30 36.6

n o . 40 18.9

we. 50 10.5

NO. 100 4.2

Io. 200 2.1.

REPORT OF LABORATORY TESTS

PROJECT NO. 95577LA DATE: 10-20-95

LAB SAMPLE NO.: 958-175
SAMPLE DEPTH: 25'

PROJECT:
LOCATION:
CLIENT:
BORING NO.:
MATERIAL DESCRIPTION:
SAMPLED BY: Client .
REMARKS:
SAMPLE LOCATION: MW-5

Gila Bend Landfill
Gila Bend
Continental Waste Industries Inc.

man SAMPLE NO.: B-21
Poorly Graded Sand with Gravel

DATE: 10--04-95 TES'rED BY: M W DATE: 1 0-05-95

MEQHANIGAL ANALYSIS;

LIQUID LIMIT:
PLASTIC LIMIT:
PLASTICITY INDEX:
RESISTIVITY:

NATURAL MOISTURE:
UNIT DENSITY:

12.5 ASPHALT CONTENT
% OF TOTAL SAMPLE:
% OF DRY WEIGHT:
MARSHALL DENSITY:



1 1/2 INCH

1 1/B luck

xucu1 94.0

3/4 Inca 86.9

1/2 luck 77.6

3/8 lwcn
|

65.8

1/4 INCH 54.2

no. 4 46.6

no. a 34.5

we. 10 31.4

NO. 16 26.3

no. 30 20.5

no. pa 16.6

no. 50 13.6

no. 100 6.7

no. zoo 3.5

AND ASSOCIATES
GE0rEcl4nlcAL 1 ENVRGNMENTALI MATERIALS Eusmsens
um N. 24m AVE., suns 105 I PHOENIX ARIZONA asozo

REPORT OF LABORATORY TESTS

PROJECT nd. 95577LA DATE: 10-20-95Gila Bend Landfill
Gila Bend .
Continental Waste Industries Inc.

FIELD SAMPLE NO.: B-22
Well Graded Gravel with Sand

DATE: 10-04-95 TESTED BY: M W

LAB SAMPLE NO.: 958-176
SAMPLE DEPTH: 30'

PROJECT:
LOCATION:
CLIENT:
BORING NO.:
MATERIAL DESCRIPTION:
sAMpl.Eo BY: Client
REMARKS:
SAMPLE LOCATION: MW-5

DATE: 10-05-95

MECHANICAL ANALYSIS :

UQUID UMIT:
PLASTIC LIMIT:
PLASTICITY INDEX:
RESISTIVITY:

NATURAL MOISTURE:
UNI'T DENSITY:

9.8 ASPHALT CONTENT
% OF TOTAL SAMPLE=
% OF DRY WEIGHT:
MARSHALL DENSITY:



1 1/2 luck

1 1/8 Inca

luck1 91.8

3/4 INCH 89.6

1/2 Iucn 89.6

3/8 xucn 85.6

1/4 INCH 81.7

NO. 1. 78.3

no. 8 72.8

no. 10 71.4

no. 16 67.1

NO. 30 56.5

no. 40 43.8

NO. 50 31 .3

we. we 16.3

no. 200 11 1

AND ASSOCIATES
GEUTECHNICAU ENVlaOr4MENTAL1 uA1EnlALs ensmesns
11 N. 24m Ava. SUITE ans • PMBENIX. ANZONA as174

t

v

REPORT OF LABORATORY TESTS

PROJECT NO. 95577LA DATE: 10-20-95

LAB SAMPLE NO.: 958-177
SAMPLE DEPTH: 35'

PROJECT:
LOCATION:
CUENT:
BORING NO.:
MATERIAL DESCRIPTION:
SAMPLED BY: Client
REMARKS:
SAMPLE LOCATION: MW-5

Gila Bend Landfill
Gila Bend
Continental Waste Industries Inc. .

Flap SAMPLE NO.: B-23
NIA

DATE: 10-04-95 TEs'rEn BY: M W DATE: 1 0-05-95

MECHANICAL ANALYSIS:

LIQUID UMIT:
PLASTIC LIMIT:
PLASTICITY INDEX:
RESISTIVITY:

NATURAL MOISTURE:
UNIT DENSITY:

12.0 ASPHALT CONTENT
% OF TOTAL SAMPLE:
% OF DRY WEIGHT:
MARSHALL DENSITY:
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APPENDIX H

AQUIFER TEST RESULTS (MW-1S AND MW-2S)



TABLE 7-3

SLUG TEST RESULTS

Monitor
Well

No.

Test

Run

Number 1

Hydraulic

Conductivity
(cm/s)

MW-lS 1 1X10.2

MW-IS 2 1X10.2

MW-2S 1 1X10-2

my-zs 3 1X10.2

MW-2S 5 1X10.2

MW-2S 6 1X10.2

2

1. Data for Test Run 3 for MW-1 S and Test Runs 2 and 4 for MW-2S are not presented as

the test start conditions did not meet requirements for an instantaneous head change

from static water level conditions.

2602-002 7/12/96
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APPENDIX I

GROUNDWATER QUALITY DOCUMENTATION



ANALYTICAL RESULTS FOR GROUNDWATER SAMPLES
COLLECTED FROM THE REGIONAL AQUIFER .
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ANALYTICAL RESULTS FOR GROUNDWATER SAMPLES
COLLECTED FROM MONITORING WELLS (MW-1S THROUGH MW;6$)
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Malcolm Pirie, Inc.
Attn: Tim Francis
432 n. 44m Street, #400
Phoenix, AZ 85008

/BTEC
rouTE

Re: McKenzie Labs Sample l.D. numbers E96-1752-1755

Dear Tim,

Attached are the original reports of analysis from Pace Analytical Services, Inc. for the
water samples received on February 20, 1996. The following analysis was performed:

EPA 8260 Appendix 1

If you have any questions regarding the results, please contact in Cohoon, Technical
Services Representative for McKenzie. We appreciate your business and thank you for
choosing McKenzie. ,

Sincerely,

7

Tracey L Hockett
Organic Laboratory Supervisor

McKenzie Archive

MCKENZIE

l:\lnv\ld\ers, upsuso.a¢¢

cc:

¢=oall=\namAI.AnopRmLss:»

F595

9
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SAMPLE ID: was-s

SAI4PLE ND: M22960

q

nETeluuuAT1ou

uuawoav AuALvsxs REPGRT

Price Analytical Sewicss,  Inc.
900 Gemini Avenue
Houston. TX 77058

February 29, 1996

ltqaort No.: 00049644

Section A Page 6

713-488-1810
Fax 713-488-4881

n s w u  r u n s

Chlorunethlne

Dibr thane

Didllorodifluor thane

Ethyl benzene

llexadllorubutadiene

lsopropylbenzese

Nethylerle chloride

nuphrnnlene

Styrene

TetrldUoroethene

Toluene

T r i ch laroethere

Trichlorofluoromthane

Vinyl chloride

cis-1 ,Z-Dichloroethene

m-xylene

n~Butylbenzene

n-propylbenzene

o-xylene

p-lsopropyltoluefu

p-xylene

sec-8utylhenzene

tart-Butylbenzene

trans-1 ,2-Dichloroethene

U9/L
U9/L
W/ L
W/ L
I a / L
us/L
Ag/L
W L
Ag/L

< 1  q / L
< 1  i n / L
< 1 in /L
< 1  w / L
< z
< 1
< 1
<. 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1

< 1

< 1

< 1

< 1

< 2

< 2

< 1

M n .
48/L
I a / L
W/ L
w / L
I a / L
U9/L
U9/L
W/ L
I a / L
us/L
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Pane Analytical
15 =.. "¢.

man MK: noczuzxs Luoutoaxu
801188: so 2. umm

numb, Az sono-
ATrelma|= cane PERRY

ovraaz 82601 TCL Volatiles in lhtof

suns ID: 1u-2
$*l,Q.; 0422961

man

1,1, I ,2~1¢traduoraodlcn
1.1.1-n-iauenauwu
1, 1 ,2,2-Iotnduloroodwn
1,1,2'Tridl\0fululll
1,1-ounw-aaauan
1,1-oi¢n\¢ro¢a»-
1,1-Didloruprupun
1,z,3-rrieuloruuauan
1,2,3-yridlowuprapln
1,2,6-Iriduloruhludu
1 ,2,4-Trinthylhuuun
1 ,2~0Ibrc1o-3~eMoa-opreplu
1,2-ofuunaeamn
1,2-Dldslorehlruuruc
1,2°0id\lorood\l'll
1,2°0icmorcpropll
1 ,3,$~¥ri-thylbludh
1,3-oia»\¢r¢nu\u»
1,3-Dichloraprcpun
1,4-0id\lorahamuu
2,2'0icmorupfupll
2-Mlofotoluln

uunwuv IIMYSB won

0

z0-49-94 use
a~r¢l.96

Ma nn WE  . la n i fa  nun

*.» 41;

i n 98189:

E Ctlllh
my 981157:
nm m u m emu

PJ. M: no 6169 one

L

¢nl9r#*.s4

an ¢IunlniAvln\»
re

m -4a-1a1o
Ilama-4ala-4es1

_ f ....<

u » 4 it

.~,

I 'T TT]

t*mrvz9,1¢9~s
Bla nk . : ouoesuw.

heticnhhgcf

Ur..
r".,

Ono 0001
lassa

11-1 suns

\l/L
MIL
Ann.
we
Mn.
um.
\1/l

0

.
n

bclalorotolu.-no
l e n : -

lrelnduloralndlans
Ir0lldi d\l0tuQtl\l\
Braunfe-
lrennuthanc

1

ems

when tctradnlorida
Chlorebannnc
Chlorodihruln8tl\l\
Chloroothane
Cllloroforn

av

T

<1
<1
< 1

¢1
<1
<1
< 1

< 1

< 1

< 1

< 1

< 1

< 1

< 1

< 1

< 1

<1

<1
<1
<1

<1
<1
<1
<2
< 1

< 1

< 1

<2
< 1

we.
we
it/I.
ll/I.
WL
ll/L
WL
ow.
ll/L
Ia/u.
a n
ll/L
WL
\l/I.
*/1.
ll/I.
i n .
18/1.
I-I/I.
we.
WL
ll/L
ow.
4l/L
welL
q/L
ll/L



TEST

Lm come

Pane Analytical

CLIENT NAME: n az su z rs  L n n o u m u ss

sAnvLE ID: 411-2

SAMPLE NO: 11loZ29*61

nersmnurlou

u\lolAronv AuALvsl s usvoar

Paco Analytical Services, Inc.
900 Gemini Avenue
Houston, TX 77058

Fabnaary 29, 1996
lqaor t  lo . : 00069644

Section A Page a

713-488-1810
Fax 713-488-4881

RESULT w I TS

Chloroethanc
D i bran-thane
Dichlorodifluorusthane
Ethylhauune
liexadllorobutadiane
Iscprepylberlzcne
l4etf\y\ene chloride
Dlaphthalsne
Styrene
Tetrsdlloroothane
Toluene
Tri dlloroethcne
T r i ch l prof luoraethlne
Vinyl chloride
cis-1,2-Didloroethene
In-xylene
n-Butylbenzene
n-propylbenzene
o-xylene
p-lsopropyltoluem
p-xylene
sec-Butylbenzaw
tart-iutylbenzure
trans-1,2-Dichloroethere

< 2 u m .

<1 ug/L
<14/L
< 1 \8/L

< 1 ui/L

< 1 4/L

< 2 \-U/L

< 2 Ag/L

*1*8/L
< 1 u I / L

<1 w/L
<1 ua/L
<2 al/L
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

i n / L

I a / L

I a / L

I a / L

U 9 / L

Ag / L

I a / L

I a / L

U 8 / L

U P / L
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Pane Analytical

TEST

ems

LCSR ouvms eA»Ls PREPARATIW uh---D-Duncan suns ANALYSIS

sun: ms/uso
.

BATCH sArcu LR -forum DATE/T :ms AlaALvsr LR -:Unum DATE/T Ins AuALvsr HISTRIHENT

1 s\»=1>La¢urAL murmur Lou

Pace Analytical Services. Inc.

900 Gemini Avenue
Houston, TX 77058

Fear-ry 29, 1996
Report lo.: 00049664

Section s plan 1

713-488-1810
Fax 7 1 3 - 4 8 8 - 4 6 6 1  •

60496 NA 19-1260A

NA 19°1260A

NA 19-5260A

VIA 1942604

so»Ls IO: w.zz9ss

27°FEB~96 0612 nu GDISY

SNIWLE IIO: H422959

27-FEB-96 1129 JC GCNSY

SNPLE MO: M22960

27-F€l~96 1211 JC soak

suns NO: 14422961

27°FEl°96 1253 JC Go.:

saws.: ID: 41-4

1 OWCH2 60651

SAMPLE ID: TRIP sLA»u<

1 ovrcuz 60707 60696

sAnpLs ID: w-5

1 o m 60707 60496

SAMPLE ID: w-2.

1 ovrcuz son? 60496

method Literature Reference

19 EpA-Test Methods for Evaluating Solid Haste, 3rd ed, Nov. 1986 and updates

LR
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TEST

Lu ems

Pane Analytical

SIIIIGITE convwun

ensure scorn lscovsnv

PERCENT ACCEPTANCE

RECOVERY unxrs

Paco Analytical Services, Inc.
900 Gemini Avenue
Houston, TX 77058

Fs-brmry 29, 1996
Report No.: 00049644

Section C Page 1

713-488-1810
FIX 713--488-4881

REF Lu

. SAIPLE NO: n422958

1

SAMPLE ID: nu-4

2 SVDAZH GC/MS Volat i les Surrogate:  (1260)

4-Branfluorobumzune

o ibrunf luor tharle

Toluene-M

106

10a

102

-

u

-

SAMPLE TR I P sl.Aux

SVOAZUz

SIMPLE IIO: M422959

1Sc/ms Vo lat i le :  Surrog l tcs  (8260)

6-Br fluorobeuzene

o i brume luorolluethuwe

To luene-d

1o7

99

101

an

D

SAMPLE ID: nu-s

2 SVOAZU

S LEW; w.a9un

1GC/NS Voletil- surrogate: (8260)
birouzofluorobenzelie
Dibronofluoralethane
Toluene-d8

103

106

102

Q

Q

Q

SAMPLE M\ll~2 SAMPLE HO: 8422961

2 1$VOA2H GC/MS Volat i les surrogates (8260)

4-Bromofluorobenzene

Dibraauofluoranuethane

Toluene-d8

IO:

ID :

103

w e

102

-

-

Q



4

Pane Analytical
Pace Analytical Sewioes, Mc.

sao Gemini Avenue
Houston. Tx 77058

713-488-1810
Fax 713-488-4661 •

Fabnary 29, 19%
Rupert lo.: 00049~6I»4

Section o Page 1
LAlolATolzv colmoL sun.: nscownv

:Area NO: 68651 SAMPLE NO: K364713

ovrwz 8260A TCL Vollti\cs in Hater

1,1-Dichlorocthene

Benzene

Chlorobenzene

Totulne

Trichloroethane

73

to

93

as

Ra

e n

-

-

-

-

BATCU NO: 60707 SAWLE NO: 11364796

ov1cu2 8260A TCL Volatiles in Hater

1,1-Dichloroethene

Benzene

Chlorobenzene

Toluene

Tridsloroethene

113

113

11z

113

loa

q



Pane Analytical

TEST

ems DETERNIIIATIMI

|

IETllW BLANK DATA

Paco Analytical Services. Inc.
000 Gemini  Av enue
Ho u st o n ,  T o  77058

news culT

February 29,  1996

R e p o r t  l o . : o o o w e u

Sect ion E pure 1

7t3-488-1810
Fax 713-488-4081

BATCH UO: 60651 sAnvLs NO: H366714

OWLV2 8260A TCL Volati Los in Hater

1, 1 , 1 ,2-Tetrachloroethnne

1,1,1~Trichloro¢thl1\e
1,1,2,2-Tetruchloroethane

1,1 ,2 -T r ich lo roeth lne

1,1-Dichloroethane

1,1-Dichloroetheue

1,1-Dichloroprapene

1 , 2 , 3 - T r i d U o ro b eru w e

1,Z,3-Triehloropropane

1,2 ,4 -T r idUorohenz ele

1 , 2 , 4 - T r i - t h y l b e n z u u

1,2~Dibr ~3-chloraprupnne

1,2-Dibrolnoethane

1,2-Diahlorobenzene

1,2-Dichloroethune

1,2-Dichloropropane

1,3,5-Trin1ethylbenzene

1,3-Dichlorahenzene

1,3-Dichloropropane

1,4-Dichlorobenzene

2,2-Dichtoropropane

2-chlorotoluene

4-chlorotoluene

Balzene

<1
<1
< 1

<1
<1
<1
<1
<1
<1
<1
<1
<1
< 1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<2
<1
<1
<1
<2
<1
<2
<1
<1
<1
<1

< 1

Bramobenzene

Bronloch l oromethll*

Broluodichlormnthane

Bronoform

Bralnunethane

Carbon tet rachloride

ch l orobeuene

chlorodibrcaoaethnne

Ch l oroethane

Ch l oroform

Ch l ornnethane

D i  b rm n t h an e

bichlorodif luoronethauc

Ethyl benzene

Hexachlorohutadiene

Isopropyl benzene

Methylene chloride

UP/L
U9/L
Ag/L
q/L
m/L
W/L
W L
m/L
it /L
Ag/L
W/L
i i /L
m/L
Ia/L
W/L
Ia/L
U9/L
U9/L
uh/L
U9/L
Ia/L
U9/L
Ag/L
w/L
us/L
in/L
Ag/L
Ia/L
Ia/L
Ag/L
Ag/L
U8/L
Ia/L
U9/L
UI/L
us/L
us/L
Ag/L
us/L
Ui/L
Ia/L



1

Pa Anwytinalmm

Paco Analytical Services, Inc.
sao Gemini Avenue
Houston, TX 77058

713-488-1810
Fax 7 1 3 - 4 8 8 - 4 8 6 1  9

Fsbmary 29, 1996
Rqaort lo.: 00049664

Section E Page Z
serum oulnr DATA

¢¢¢o-¢¢¢¢¢Qu--:annul-¢¢¢l»¢¢¢¢¢¢¢I»¢»_¢¢¢nQloanssuuusnooucnnicb sccbnn-1an-so4-»¢o»¢»¢¢¢¢*¢¢¢»¢¢¢»¢¢

TEST \
\

N UINUW
Styrene
Tctradaloroetlwve
To luau
Trialoroethsne
Trichtoroflmr thuue
Vinyl chloride
cis~1 ,2-Diahloroothun

xylene
n~Butylbe1zel1e
n-propylbenzene
o-xyteuo
p-lsopropyltoluone
p-xylase
sec~8utylbe1zene
2¢l'!'lUIYlb¢l'\1U*
trans-1 ,2-Didalorocthlne

<2
< 1
< 1
< 1
<1
< 1
< 2
<1
< 1
< 1
<1
<1
<1
<1
<1
< 1
<1

WL'
in/L
W/L
Ag/L
Ag/L
us/L
UP/L
wm.
vo/L
al/L
vo/L
Ul/L
w/L
W/L
i i /L
w/L
W/L

BATCH NO: 60707 sAnd>Ls IO: n366n7

ovrcuz 8260A TCL Volutilcs in Hater
1,1,1,2~1etrlchlaroethal\e
1,1,1-Trichloroethane
1 ,1,2.2-Tetradlloroethlrue
1,1,2-Trichloroethane
1, 1 -Dichloromethane
1,1-Dichloroethwe
1,1-Dichloropropene
1,2,3-Trichlorobenzefn
1,2,3-Trichlorcpropuw
1,2,4-Trichlorobenzen
1,2,4-Triulethylbuuul
1 ,2~Dibroln-3-chloropropuu
1, 2-Dibroaoethlil
1,2~Dichlorobonzun
1,2-Dichloroethara
1,2-Dichloroprnpane
1,3,5-Trilnthylheuzuse
1,3-Dichlorobu\1l\e

1,3-Dichloropropone
1,4-Dichlorobenzene
2,2-Dichloropropun
2-chlorotoluene
4-chlorotoluerve

ao

< 1
< 1
< 1
<1
<1
<1
< 1
< 1
<1
< 1
< 1
<1
< 1
< 1
<1
< 1
< 1
<1
< 1
< 1
< 1
<1
<1

us/L
W/L
Ui/L
U9/L
us/L
Ag/L
Ag/L
Ag/L
Ia/L
U9/L
Ag/L
UP/L
UP/L
us/L
UI/L
Ia/L
von.
ii/L
Ia/L
UP/L
w/L
w/L
U9/L



Pane Analytical

TEST

cons

s

DETERHIIIATIGI

c

umm ULAUK DATA

*

Pace Analytical Services, Inc.
900 Gemini Avenue
Houston, TX 77958

sewn UNIT

Fd:l1ary 29, 1996
Repor t lo. : 00049644

Section e Page 3

713-488-1810
Fax 713-488-4681

Bsnzule
Bralabenzene
Brualodr loralnethane
Brenodi ch loroauethlne
Broloforu
Bronanethaue

U i /L

U9/L

I a / L

Ag/L

us/L

U9/L

us/L

us/L

UP/L

Carbon tetrachloride
Chlorobauzuu
Chlorodibrcmonlethane
Chtoroethune
Chloroform
Chlorunthane
D i b r m n t h a n e
Dichlorodifluor thano
MEthylbenzene
Hexaehlorobutadiene
Iscpropylbenzene
Hethylene chloride
Naphthalene
Styrene
Tetrachloroethene
Toluene
Trichloroethane
Trichlorofluorunethlne
Vinyl chlor ide
cis-1,2-Dichloroethene
m~Xylene
n-Butylbwzene
n-propylbenzene
o-xylene
r lsopropyltoluene .
p-xylene
sec-Butylbenzene
tart-Butylbenzene
trans-1,2-Dichloroethule

<1
<1
<1
<1
<1
<2
<1
<1
<1
<2
<1
<2
<1
<1
<1
<1
<1
<2
<2
<1
<1
<1
<1
<1
<2
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

Ia/L
m/L
Ia/L
Ia/L
L!/L
Ia/l.
UP/L
W L
us/L
Ia/L
w/L
i i /L
Ui/L
U9/L
U9/L
Ui/L
Ia/ L
Ag/L
U9/L
U9/L
us/L
Ag/L
u m
u m
us/L
Ia/L
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Pane Analytical

Paco Analytical Sewiess, Inc.

sao Gemini Avenue
Houston, TX 77058

713-488-1810
F n x  7 1 3 - 4 8 8 - 4 8 8 1  C

\ Fdannry 29, 1996

lamport Io.: o c c w s u

Section ll Page 1
MATRIX sir: Ana IITIIX sue NPLICITE DATA

Qt¢¢¢¢¢¢¢¢¢¢QD0OhQDDSQQDDQQDODQQQQQQDDQOWWDDDQUOQC¢¢09:000 9IG$9QC¢¢»¢¢

TEST us use as PCT use PCT

¢0¢¢¢¢¢¢UDQQQQQQq¢¢¢¢¢¢¢¢18999994¢¢¢¢¢l¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢h¢¢¢¢¢¢QQQ:Q»¢

sAran NO: 60496 SAIPLE NO: 12422059

ovvw Volati Les in Hater

1,1~Dichlol-oethene

Benzene

Chlorohenzaxe

Toluene

Trichloroethane

9.19

9.57

9.60

9.57

9.45

9.55

9.51.

9.59

9 . w

9.62

LUlL

Ag/L

W L

W L

Ag/L

L u

0.31

0.10

1.79

1.78

96

95

96

%

96

BATCU NO: 60496

92

96

96

96

94

sawn.: IO: 01422060

ovppu Volati Las in Hater

1,1-Dichlorcotheno

Benzene

Chlorobenzcne

Toluene

Trichloroethane

30.6

38.5

27.2

27.8

26.9

32.9

32.6

29.2

29.9

28.6

Ag/L

\-I!/L

Ll/L

q / L

us/L

7.21

6.69

7.10

7.35

6.30

doz

102

90

93

90

110

1o9

91

1

e
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MCKENZ!E
LABORATORIES

3725 E. Atlanta Avg.
Suite One
Phoenix, AZ 55040
Voice: (602) 470-0288
FAX' (602) 470.0756
ADHS License AZ 0034

Malcolm pimp, lm.
Ann: Tim Francis/mp1
432 n. 44th sta, #400
pp¢=»=i==, AZ 85008

Date Samnnpled:
D a t a  R e e d v e d
Dat e  Repor t ed :
M c K e n z i e  L D . :
P ro jec t  Name: `

19  F eb  96
2 0  F e b  9 6
l l  M a r  9 6
E 9 6 - 1 7 5 2
G d a  B e n d  L a n d .

Cl ient  Ident i f i car ionz  MW-4

Parameter R=s\1lt 4 4 EPA Moth@
Date

Analvzed

Meta l s .  Tota l
Ant i m ony
Arsenic
Ba r i u m
Ber yl l ium
C a d m i u m
Ch r om i u m
Cobal t
Copper
I r on
L e a d
Manganese
Ni ck e l
Selenium
Si lver
'Hr al l ium
V an ad i u m
Zi nc

ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
"ls/L
ms/L
ms/L
ms/L
ms/L
ms/L
me/L
ms/L
ms/L
ms/L
ms/L

<0. 10
<0. 10
0.26
<0.05
<0.02
<0.05
<0.20
<0.05
9.5
<0.10
0.29
<0.05
<0.10
<0.05
<0.20
<0.20
<0.05

0.10
0.10
0.05
0.05
0.02
0.05
0.20
0.05
0.05
0.10
0.05
0.05
0. 10
0.05
0.20
0.20
0.05

200.7
200.7
-200.7
200.7
200.1
200.7
219.1
200.1
200.7
200.7
200.7
200.1
200.1
200.1
200.1
200.1
200.1

04 Mar96
04 Mar96
04 Mar96
04 Mar96
04 Mar96
04 Mar96
05 Mar96
04 Mar96
07Mar96
04 Mar96
07Mar96
04Mar96
04 Mar96
0lMar96
04 Mar96
04 Mar96
04 Mar96

N o n - M e t a l s
A l k a l i n i t y
C a l c i u m
Chlor ide
F l u o r i d e
M a g n e s i u m
Ni t ra t e / N i t r i t e  as N
p H
Phenol
Potassium
S p ec i e  Con d u ctan ce
Sodi um
Sul fate
T D S
Total  Or ganic Car bon

milLas CaCO3
ms/L
ms/L
ms/L
ms/L
ms/L
S.U.
ms/L
ms/L

unnhos/cm
ms/L
ms/L
ms/L
ms/L

240
37
840
9.2
14
15
8.2
<0.005
8.2
3,810
910
550
2,400
<10

5.0
o. 10
5.0
0. 10
0.20
0.10
N/A
0.005
1.0
1.0
0.50
5.0
5.0
m u

* S M 2 3 2 0 B
2 0 0 . 7
3 2 5 . 2
3 4 0 . 2
2 0 0 . 7
3 5 3 . 2
150 . 1
420.  1
2 0 0 . 1
120. 1
2 0 0 . 7
3 1 5 . 4
160.  l
4 1 5 . 2

27Feb96
04 Mar96
28 Feb96
28 Feb96
04 Mar96
22.Feb96
20 Feb96
2lFeb96
04 Mar96
26 Fcb96
04 Mar96
2lFeb96
22 Feb96
04 Mar96

M R L  =  M i n i m u m  R = p ° f l i ¥ 1 8  L i m i t
*Standar d Methods for  the Examination of Water  and Wastewater ,  18th Edi t ion,  1992.

" I n c r e a s e d  M R L due to mania intefexence and/or neccssay  d i lu t ion.

,/353 4:///48
Maya wick, Inorganic Lab Manager

Mpll752.Doc/m CDNFIDENTIAL ANDPRIVILEGED
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MCKENZIE
L A BO R A T o R I E S

3725 E. Axsanxa Avi.
Suits Ono
Phoomx. AZ 85040
Vcicsz (602) 470-0285
FAX: (602) 470-0756
ADHS Lnconse AZ 0034

Malcolm Pimic, nm.
Arm: Tim Francis/MPI
432 n. 44m so===, #400
phoenix.Az s5o0s

Date Salnple¢
Dante Rmived
nm Reported:
McKande ID
Proj Name

20 Feb 96
20 Feb 96
ll Malr 96

Q .: E96-1754
: Gila Bend land.

Client Identiicationz MW-5

Pa l a ve r B M MRL EPA Method
Date .

iunalvzed

MUM. Total
Annmpuy
Arsexuc
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Iron
Lead
Manganese
Nickel
Selenium
Silver
Thlalllium
Vanadium
Zinc

ms/L
ms/L
welL
ms/L
"ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L

<0. 10
<0.10
0.15
<0.05
<0.02
<0.05
<0.20
<0.05
3.6
<0. 10
0.10
<0.05
<0.10
<0.05
<0.20
<0.20
<0.05

0.10
0.10
0.05
0.05
0.02
0.05
0.20
0.05
0.05
0. 10
0.05
0.05
0. 10
0.05
0.20
0.20
0.05

200.7
200.7

-200.7
200.7
200.1
200.1
219.1
200.7
200.7
200.1
200.1
200.1
200.1
200.1
200.1
200.1
200.1

04 Mar96
04 Mar96
04 Mar96
04 Mar96
04 Mar96
04 Mar96
05 Mar96
04Mar96
07 Malr 96
04 Mar96
07 Mar96
04 Mar96
04 Mar96
0 I M a r 9 6
04 Mar96
04 Mar96
04 Mar96

Non-Metals
Alkalinity
Calcium
Chloride
Fluoride
Magnesium
Nitralte/Nitrite as N
pH
Phenol
Potassium
Specific Conductance
Sodium
Sulfate
TDS
Total! Organic Carbon

mg/L as CaCO3
msfl-
ms /L
ms /L
ms /L
ms /L
S.U.

umlms/cm
ms/L
malL
ms/L
ans/L

230
69
1,400
7.4
16
26
7.8
<0.005
1.2
6,060
1,400
1,200
4,100
<10

5 . 0
0. 10
5 . 0
0. 10
0 . 2 0
0. 10
N / A
0 . 005
1. 0
1 . 0
0 . 5 0
5 . 0
5.0
M n

1

*SM2320B
200.7
325.2
340.2
200.1
353.2
150.1
420. 1
200.1
120.1
200.1
315.4
160. 1
415.2

2 7 F c b 9 6
04 Mar96
28 Feb96
28 F¢b96
0 4 M a r 9 6
22 Fcb96
20 Feb96
2 l F e b 9 6
0 4 M a r 9 6
26 Fcb96
04 Mar96
2 l F e b 9 6
22 Feb96
0 4 M a r 9 6

MRL = MinimumReportingLimit '
*Standard Methods for the Exanninalttion of waterand Wastewater, lsal Edition, 1992.

"Increased MRL due to maxxix imefemence and/or neocssaydilution.

Q MK
wick, Inorganic Lamb Manager

MPI l752.DOC/rn courmlunuz. AND nuvu.zcla>



MCKENZIE
LABGRATORIES

3725 E. Azuma Ave.
Suns One
PhD8rnx. AZ B5040
voice: (602) 470.0288
FAX: (502) 470-0756
ADHS License AZ 0034

Malcolm Pimic, lm.
Arm: Tim 1===m¢@s/mp1
432 n. 44th sum, #400
pp°~==»ix, Az s50os

Date Sampled:
Dam Received
Date Reported:
McKean::ie I D
Project Name

19 nb 96
20 Feb 96
11 Mar 96

1 . : E96-1755
: Gila Bald Land.

Client Identification: MW-2

Parameter Result MRL EPA Method
Date

Analvzed

Metals. Total
Antimony
Arsenic
Barium
Beryllimn
Cadmium
Chromium
Cobalt
Copper
Iron
Lead
Manganese
Nickel
Selenium
Silver
Thaillium
Vanadium
Zinc

ms/L
ms/L
vs/L

ms/L
nnsfL
ms/L
ms/L
ms/L
ws/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L

<0.10
<0.10
0.18
<0.05
<0.02
<0.05
<0.20
<0.05
5.0
<0. 10
0.10
<0.05
<0. 10
<0.05
<0.20
<0.20
<0.05

0.10
0.10
0.05
0.05
0.02
0.05
0.20
0.05
0.05
0.10
0.05
0.05
0.10
0.05
0.20
0.20
0.05

200.7
200.7
200.7
200.7
200.1
200.7
219.1
200.1
200.1
200.1
200.1
200.1
200.1
200.1
200.1
200.1
200.1

04Mar96
04 Mar96
04 Mar96
04Mar96
04 Mar96
04 Mar96
05 Mar96
04 Mar96
07 Mar96
04 Mar96
07Mar96
04Mar96
04 Mar96
01 Mar96
04 Mar96
04 Mar96
04 Mar96

Non-Metals
Alkalinity
Calcium
Chloride
Fluoride
Magnesium
Nitrate/Nitrire as N
pH
Phenol
Potassium
Specific Conductancc
Sodium
Sulfate
TDS
Total Organic Carbon

mg/L as CaCO3
ms/L
m y ;
ms /L
ms /L
ms /L
S.U.
ws /L
ms /L

mhos/an
ws /L
ms /L
ms /L
ms/L

260
66
1,500
6.8
19
28
7.7
<0.005
8.2
6,630
1,500
1,200
4,300
<10

5.0
0.10
5.0
0.10
0.20
0.10
N/A
0.005
1.0
1.0
0.50
5.0
5.0
10"

*SM2320B
200.1
325.2
340.2
200.7
353.2
150.1
420. 1
200.1
120.1
200.7
375.4
160. 1
415.2

27 Feb 96
04 Mar 96
28 Feb 96
28 Feb 96
04 Mar 96
22 Feb 96
20 Feb 96
21 Feb 96
04 Mar 96
26 Feb 96
04 Mar 96
21 Feb 96
22 Feb 96
04 Mar 96

MRL = Minimum Reporting Limit
*Standard Methods for the Examination of Water and Wastewater, 18th Editiw, 1992.

"Increased MRL due to matrix inteiiewexnoe and/or neeessay dilution.

94:04//g
wick, Inorganic Lab Manager

Mpll752.Doc/m CONFIDENTIAL AND rnxvuxcm



1
L A B O R A T O R I e S
MCKEl\IZ!E 3725 E. Asama Ava.

Suns One
Phocnax. AZ e=o4o
Voleiz 1602) 470.0288
FAX: f6G2l 470-0756
ADHS License AZ 0034

Malcolm pimp, nm.
Ann; Tim planes/nnI
432 n. 44m saw, #400
Pl1=0=1i:l, AZ 85008

Date Sampleck
Date Received
Dame R=P°W°¢\1
M¢K'=°=i= I.D.:
Pl°i°°¢ Name:

19 Feb 96
20 Feb 96
11 Mar 96
E96-1752
Gila Band Land.

Chan Iden~ti5cation: MW-4

ammo Result MOL EPA Mdlwd
Date

Metals. Dissolved
Annmpny
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
C°vp¢f
l i m
Lead .
Manganggg
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc

=~»»s/L
ms/L
ms/L
ws/L
ms/L
ms/L
"ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L

<0. 10
<0.10
<0.05
<0.05
<0.02
<0.05
<0.20
<0.05
<0.05
<0. 10
<0.05
<0.05
<0.10
<0.05
<0.20
<0.20
<0.05

0.10
0.10
0.05
0.05
0.02
0.05
0.20
0.05
0.05
0.10
0.05 . .
0.05
0.10
0.05
0.20
0.20
0.05

200.1
200.1
.200.7
200.7
200.1
200.1
219.1
200.1
200.1
200.1
200.1
200.1
200.1
200.1
200.1
200.1
200.1

04 Mar96
04Mar96
04 Mar96
04Mar96
04Mar96
04Mar96
05 Mar96
04 Mar96
04 Mar96
04 Mar96
04 Mar96
04Mar96
04 Mar96
05 Mar96
04 Mar96
04 Mar96
04 Mar96

Non-Metals. Dissolved
Calcium
Magnesium
Potassium
Sodium

ans/L
mS/L
ms/L
ms/L

17
8.4
6.6
870

0.10
0.20
1.0
0.50

200.7
200.7
200.7
200.7

04 M21r96
04Mar96
04 Mar96
04 Mar96

MRL = Minimum Reporting Limit

*

I//884 l74w&1//
Maya wick, Inorganic Lab Manager

Mpll752.Doc/m CONFIDENTIAL AND nwnmcn



~Mca<en2!e
LABORATORIES

3725 E. Auanra Ave.
Sun) One
Phoenix. AZ 85040
Voice: 4602) 470-0288
FAX: '6023 470-0756
ADHS L.cense AZ oc34

Malcolm Pirnie, Inc.
Ann: Tim Francis/MPI
432 n. 44th sum, #400
Phoenix, AZ 85008

Date Sampled:
nm Received
Dm Reported
McKenzie I D
Project Name

2 0 F & 9 6
20Feb96

: l l M a r 9 6
» » .: E96-1754

| : Gila Bcnd Lanld.

Client Identification: MW-5

Parameter Units Result MRL EPA m¢fh04
Date .

Analvzed

Metals. Dissolved
Antimony
Arsaric
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Iron
L¢aa
*1""8="8S°
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc

m s / L
m s / L
m s / L
m s / L
m s / L
m s / L
m s / L
m s / L
m s / L
m s / L
m s / L
m s / L
m s / L
m s / L
m s / L
m s / L
m s / L

< 0 . 1 0
<0.  10
< 0 . 0 5
< 0 . 0 5
< 0 . 0 2
< 0 . 0 5
< 0 . 2 0
< 0 . 0 5
< 0 . 0 5
< 0 . 1 0
< 0 . 0 5
< 0 . 0 5
< 0 . 1 0
< 0 . 0 5
< 0 . 2 0
< 0 . 2 0
< 0 . 0 5

0 . 1 0
0.10
0 . 05
0 . 05
0 . 0 2
0 . 05
0 . 2 0
0. 05
0.05
0 . 1 0
0 . 0 5
0. 05
0 . 1 0
0.05
0 . 2 0
0 . 2 0
0. 05

2 0 0 . 7
2 0 0 . 7

-200 . 7
.  200.7
2 0 0 . 1
2 0 0 . 7
2 1 9 . 1
2 0 0 . 7
2 0 0 . 7
2 0 0 . 7
2 0 0 . 7
2 0 0 . 7
2 0 0 . 7
2 0 0 . 7
2 0 0 . 7
2 0 0 . 7
2 0 0 . 7

04 Ma|.r96
0 4 M a r 9 6
04 Mar96
04 Mar96
04 Mar96
04 Mar96
05 Mar96
04 Mar96
04 Mar96
04 Mar96
04 Mar96
04 Mar96
04 Mar96
05 Mar96
04 Mar96
04 Mar96
04 Mar96

Non-Metals. Dissolved
Calcium
Magnesium
Potassium
Sodium

me/L
Ins/L
ms/L
ms/L

53
14
6.2
1,400

0.10
0.20
1.0
0.50

200.7
200.7
200.7
200.7

04 Mar96
04 Mar96
04 Mar96
04 Mar96

MRL = Minimum Reporting Limit

//(©4 r pa@{////
Maya wick, Inorganic Lab Manager
MpIl752.Doc/rn CONFIDENTIAL AND PRIVILEGED



MCKENZIE
L A BO R A T o R I E S

3725 E. Alllllii AVI.
Suuto Ono
Phoelux_ AZ 85040
Vmee: (602) 470~0288
FAX: (602) 470-0756
ADHS License A 34

Malcolm Pirnie, Inc.
Aim: Tun pumas/ml

432 n.  44th saw, #400
Phoenix, AZ 85008

Date Sanmpledz
Dwlmc Reodved
Dale Rsponed:
McKenzie I.D
Project Name

20 Feb 96
20 Feb 96
l l  Mar 96

.: E96-l'755
: Gila Band Land.

Clean Identification: MW-2

z

Metals. Dissolved
4'\11¢iHI°(15'
Arsenic
Barium
Bcryilium
Cadmium
Chromium
Cobalt
C°pp¢f
Iron

R¢s\1lt MRL EPA Mdhod
Date

1'\118lv2@

Lead
nignganm
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc

ans/L
ms/L
m s/L
Ins/L
ms/L
ms/L
ms/L
ms/L
msfl-
ms/L
ms/L
msfl-
ms/L
Ins/L
ms/L
ms/L
ms/L

<0. l 0
<0 . l 0
<0.05
<0.05
<0.02
<0.05
<0.20
<0.05
<0.05
<0.10
<0.05
<0.05
<0. l 0
<0.05
<0.20
<0.20
<0.05

0.10
0.10
0.05
0.05
0.02
0.05
0.20
0.05
0.05
0.10

`0.05 .
0.05
0.10
0.05
0.20
0.20
0.05

200.7
200.7

-200.7
200.1
200.7
200.7
219. 1
200.7
200.7
200.1
200.1
200.1
200.1
200.1
200.1
200.1
200.1

04 Mar96
04 Mar96
04Mar96
04 Mar96
04Mar96
04 Mar96
05 Mar96
04Mar96
04 Mar96
04 Mar96
04 Mar96
04 Mar96
04 Mar96
05 Mar96
04Mar96
04 Mar96
04 Mar96

Non-Metals. Dissolved
Calcium
Magnesium
Potassium
Sodium

ms/L
ms/L
mS/L
mS/L

49
16
6.5
1,500

0.10
0.20
1.0
0.50

200.7
200.7
200.7
200.7

04 Mar96
04 Mar96
04 Mar96
04 Mar96

MRL = Minimum Reporting Limit

a 9 4 4 / m l #
MayaChédwiclg Inorganic Lab Manager

mrmsznocnn conrmrJmA1. AND PRIVILEGED
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MCKENZIE
LABCRATOR¢ES

April 11, 1996

Fax Er: -1"*» i"-=<.=
-4- i - 4
CR... -1 9.4758

Malcolm Pirie, Inc.
Attn: Tim Francis
432n. 44th Street, #400
Phoenix, AZ85008

Re: McKenzie Labs Sample l.D. numbers E96-2703-2706, 2738-2740

Dear Tim,

Attached are the original reports of analysis from Pace Analytical Services, Inc. for the
water samples received on March 20, 21, 1996. The following analysis was performed:

EPA 8260 Appendix 1

If you have any questions regarding the resuMe, please contact Liza Cohoon, Technical
Services Representative for McKenzie. We appreciate your business and thank you for
choosing McKenzie.

Sincerely,

Trace, __ Hockett
Organic Laboratory Supervisor

McKenzie Archive

\

ManvVetlefs, ~l=suao.a¢¢

CC:

c o ¢ l = n e m A I . u m = l u n . s a £ o



Pace Analytical
Piaehnalyxial Sowens. inc

900 Gemlu Avenue

Houston. TX 77058

Tel: 713-488-1810

Fax: 713--488-4661

April 05, 1996
Report lo.: 00GS0579

Section A page 1
Lnsoanonv  AlALvg]§ Aaron

CL I Eur MAME :

ADDRESS :

ATTENT ran :

ncxsnzxs LAsuaA'roa1Es

a n s  E . ATLANTA

vnc eurx,  Az as oao-

CHARLI PERRY

Lens CLIENT:
PACE PROJECT:

PACE CLIENT:

P.D. NO:

0819 00o1

838796

620723

no 7081 one

SAIPLE ID:
sawn.: NO:

sangs nAme:

nu IS
M424958
wlrsn

DATE SANPLEN :

DATE RECE IVED8

PROJECT nAuAssn:

19°l4AR~96 1200
222HAR~96
Jennifer Aa-

»¢¢¢¢¢I0DQDQ¢¢¢¢¢-QDQDQDQQQQQQQQQQQb»¢»!¢¢¢¢¢¢¢¢¢¢¢¢¢¢Q¢¢¢qishQ¢¢uh¢¢¢¢¢¢-¢¢¢b¢t¢¢¢¢¢¢h»»

DE ERHIIA ton 4 1=AcTon RESUI. w e  sLN ems

3 ovTcw

1

1

1

1

1

1

1

1

1

volatiles by B260 - Sl.btitl¢ D
1, 1 , 1 ,2-Tetrachloroethlne
1,1,1-Trichloroethane
1,1,2,Z-Tetrachloroethlnc
1,1,2-Trichlorocthane _
1,1-Dichloroethans
1,1-Dichloroethuue
1,2,3-Trichloroproplne
1 ,2-Dibrcm-3-chloropropane
1,2-Dibranoethlne
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,6-Dichtorobenzene
2-Butanone
2-Chloroethylvinylether
2-Hexanone
A-methyl~2~pentlnoi1e
Acetone
Acrylonitrile
Benzene
Branochloramethane
Bromodichlormethune
Bromofcrm
Brnfnnethane
Carbon disulfide
Carbon tetrachloride
Chlorohenzene
Chloroethlne
Chloroform
Chloromethane
D i brooch l oromethone
Oibronunethane
Dichlorodifluoromethane
Ethyl benzene

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

<

<

<

<

<1 Ag/L
<1 us/L
<1 UI/L
<1 01/L

<1 W/L
<1 is/L
<1 Ag/L
<1 Ia/L
<1 us/L
<1 us/L
<1 Ia/I.
<1 UP/L
<1 W/L

<5 w/L
<5 welL
<5 Ag/L
<5 U9/L
<5 0l/L
10 Ag/L
1 Ia/L
1 w/L
1 vo/L

<1 Ag/L
< z us/L
<1 U9/L
<1 Ui/L
<1 U9/L
< 2 us/L
<1 U9/L
< 2 u m
<1 us/L
<1 UI/L
<1 U9/L
<1 us/L

REPORT OF IJIBORATORYANALYSIS
Thalupenmaunaznfnpfuauuu,emapnanful l .

without the vaiiten conan of Pace Analytical Services. mc.
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Pane Analyticzal

cueuv l*2 nuczuzxs uncnroaxss
suns ID: au is
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ultlnrmv IIALYS I s rerun

n1LuTxou
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April 05, 1996
Rupert lo.: 00050579

Section A Page 2

Fla Analy\ial Services. lm.

900 Ganini Avenue

Hoorn. TX 77058

Ta: 713-488-1810

Fax 713-488-4681

lodolathane
Methylene chloride
Styrene
Tetrlc|1 loroethene
Toluene
Triehloroetheue
Triehlorofluorelethane
Vinyl acetate
vinyl chloride
Xymenes (total)
cis-1,2-Dichloroathene
cis-1,3-Dichtorcprupane
trans-1,2~Dichloroothene
trans-1,3~Uichloropro¢ene
trans-1,4-Didloro~2-huttne

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

< 1

< 2

< 1

< 1

< 1

< 1

< 1

< z

< 2

< 1

< 1

< 1

< 1

< 1

< 1

Ia/L
in/L
al/L
Inn.
Ag/L
W/L
UP/L
Ag/L
ll/L
w/L
w/L
w/L
W L
ll/L
w/L

REPORT OF LABORATORY ANALYSIS
Thisn¢anuunuunplu¢l¢la,¢m=qnnu,

vwu1°u:m¢wtia»n¢¢lnun¢¢pl¢»An»lyu=»lsuveen.mc.



Pane Analyticzal
900 Gemini Avenue
Hulltun. T X  m a n

Ta: 713-488-1810
Fax 713-488-4561

A p r i l  0 5 1996
R q a o r t  l o 00050579

S e c t i o n  A  p a c e  3
u l z n v o u v  A I I A I . v s 1 s  r e r u n

custer M;
ADDRESS:

luxsuzxe ulonAroluss

s7zs E. ATLANTA

rnoeanx. Az 85660

CHARLI PERRY

a n s  C L I E N T :
no :  PROJECT:

PACS CLIENT:
P . O . I O :

0819  0001
H38796
620723
n o  7081 o n eAfreurxnuz

e A » L £  I D : m l  3 5
S N P L E  M : H 4 5 0 8

sA »4r L s  l i n u x : m i s :

DATE SANPLEN :
DATE nscslvem

PROJECT MIABER:

19-MAR-96 1450
22-4188-96
J e n i f e r  m a n

ox Lutrou

00tunic-Quutdiun¢¢¢¢¢¢Q¢¢duD :¢¢¢¢Dl¢»¢lQ¢ ¢»¢outwnuutbwtuo 91 00»¢»!¢¢¢¢¢¢l¢¢¢¢¢»

QDCIU991 l¢¢¢¢¢U¢Q¢¢¢¢ ib ¢ ¢ l » l - Q D ! ! i i b t d v i i b - - - u itDDQ 9¢¢¢¢¢¢¢¢¢¢¢¢$
w a s

3 voluil- W 8260 - Subtitle D

2-Tetrldilcroethlnl

1-Trichlorocthane

2 2-Tetraduloroethanc

2-Trichloroethlwe

1.1-Didilorocthlue

1.1-Diehloroothcns

1,Z,3-Triehloraprapme

1,2-Dibr -3-chloropropane

1.2-Dibronuothane

1,2-oialorchauznrle

1,2-Dichloroethlne

1,2-Dich\oroproplne

1_4-Dichlorobenzene

2-Butanane

2-Chloroethylvirvylether

2-Hexanone

4-methyt-2-pentunone

Acetone

Acrylanitri Le

Benzene
Brolnochlormlethlne
Brcaodi ch l or thene
Br -anofor i
B r eth an e
Carbon dl sol f i De
C ar b o n  te t r ed ml o r i d e
Ch lorobenzene
Ch loroethlne
Chloroform
Ch lor thuue
D i béanoch l or th lme
o i br th an e
D i  chlorodi  fluor t h l n e
Ethyl benzene

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

< 1 go/L

<1 van.
<1 Ia/L
<1 WL
<1 WL
<1 use
<1 Ag/L
<1 w/L
<1 vo/L
<1 w/L
<1 Ag/L
<1 mg/L
<1 Ia/L
<5 van.
<5 vo/L
<5 Ag/L
<5 w/L
<5 um.

<10 Ia/L
<1 w/L
<1 U9/L
<1 W/L
<1 w/L
<2 UP/L
<1 W/L
<1 w/L
<1 w/L
<2 W/L
<1 us/L
<2 ll/L
<1 us/L
< 1 4/L

<1 w/L
<1 in/L

REPORT OF LABORATORY ANMLYSIS
T h a u n p a n u u l n a n n n p m u u ¢ = » a . m = ¢ ¢ ¢ u » u ,

w n h ¢ ¢ n u » w n a » n ¢ ¢ n u l n o f p a e » A l u l y n e a l s e f v i e u, l l ' ¢ .



Pane Analvticzal
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Hwan. TX man

Ta: 713-488-1810

Fax: 713-488-4661

Ap r i l  U S ,  1 9 %

I m p o r t  l o . : 00056579

Section A Page A
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CLIEIIT ME: mamma LAIGATQIES
eA»Ls ID : N 35
SAIPLE W: 8625025

99¢¢¢¢¢¢¢QGQCCQDQDQUDOCDDDQQDDUQQ¢¢¢¢¢¢¢¢¢¢¢¢¢D¢¢¢¢¢¢¢¢¢¢¢¢¢

Lu ems oh annum run #Acton I a e s m r our s
I 8 - I 1 1 - - - - - I 1 1 1 I

l odcnethanc 1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

< 1

< 2

< 1

< 1

< 1

<  1

<  1

< 2

< 2

< 1

< 1

ualL
Ia/L
w/L
ll/L
q/L
W/L
ll/L
al/L
w/L
WL

lethylun d\ori¢
Styrene
Tetrlchloroethono
Tolsnnc
Trichloroothcne
Triehlorofluor thane
Vinyl acetate
Vinyl chloride
Xylenes (total)
cis-1,2'Dieh\orolthcl\e
cis-1,3-Dichloropropume
trail-1,2-Dichloroethene
tru:-1,3-Dichloreprapun
trans-1,4-Didloro-2-butsne

< 1

< 1

<  1

< 1

ow.
v1/L
W L
W/L
W L

REPORT OF LABORATORY ANALYSIS
whnoonuunuunpfuwlud.rwwwunful.

wmuautvvewnuan¢=a¢uunapa¢»An¢lyu¢alservices.Inn



Pane Anafvtinal
900 Gemii Avenue
Huumnvxvvosa

Ta: 713-488.1810
Faac 713-488-4661 D

April 05, 1996

Report lo.: 00050579

Section A Pl0¢ S
usouruuv AuAI.vsls REFQT

cLlE»1 IIAIE: amaze LAluaA1oa1es
IDDRESS: m s  E . ATLANTA

ruwaxx, Az 85040-
Arrsurxoau CHARLI PERRY

SANPLE ID: W 65
eA»Le M : n4a026

s u n s  n A m e u r n

ans cLxeu1=
PABE l=noJec1=
vans cLleul:

P.O. IO:

now 0001
H38796
62078
no 7081 one

one SAMPLED: 19°1lAR°96 woo
one uemvsrn 222lAR-96

PIUJECT MANAGER: J e n i f e r  Ad e l

CUCUCDQ0UQQCCCC¢¢Ot#QQ!DQQQD!bUUiDDQ0DQDD049QQbb:D490l¢¢¢¢¢¢¢¢¢0¢¢¢¢

ems oeTenn1uA Lou I rncroa RESULT w a sLu

3 0WC\D Vol l t i \ -  uv  8260 ¢ Subt i t le o
1 , 1 , 1 .2-Tetrad\loro¢thlne
1,1,1-Trichloroethlne
1,1,2,2-Tctrld\loreethlne
1,1,2.-Triduloroethlue
1,1-Dichloroethlrl
1,1~Dichloroethlr¢
1,2,3-Triehloroproplne
1 ,2-Dibrmo-3-ehlorepropurn
1,2-Dibr ethane
1,2~Dichlorobenzene
1,2-Dichloroethun
1,2-Dichloroproplne
1,4-Dichlorabenzene
2-lutanane
2-Chloroethytvinylethcr
2-Hexlnone
4-methyl-2-pentanone

Acetone

Acryloni tri Le

Benzene

Bronochloralethune

Brclaodichloronethane

Brmoforn

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

<

<

Brouncnnthane
Carbon dilulfidl
Carbon tetrudaloride
Ch l orobezzene
Ch t oroethane
Ch l orofora
Ch l era-thane
D i brolnoch lor thlne
D ibrauethune
Dichlorodifluor thl fu
Ethyl benzene

1

1

1

1

1

1

1

1

1

1

< 1 18/1

<1 W/L
<1 q/L
< 1 q / L

< 1 q/1

<1 WL
"1.\1/L
<1 um
<1 W/L
<1 In/L
< 1 u8/1

<1 Ul/L
<1 Ag/L
<5 Ia/L
<5 us/L
<5 go/L
<5 W/L
<5 w/L
10 w/L
1 uwL

<1 Ul/L
<1 UP/L
<1 w/L
<2 us/L
<1 um
<1 um
<1.ug/L
<2 Ia/L
<1 Ul/L
< 2 4/L

<1 "HIL
<1 W/L
<1 Vu/L
<1 UI/L

REPORT OF LABORATORY ANALYSIS
This noon Ana: man on npmauaaa, muon in fol

without the wlinsn annum d Pace Analytical Serwell MC



Pane Analyticzal
PlesAndy\icalSer4icas.lnc.

900 GuniniAvunue
n u m n . 1 x n o s a

Ta; 713-488-1810

Fu; 713-488-4651

Ap r i l  951  1996

R u p e r t  l o . : U80S9S79

Sect ion  A pure 6
l.AlaAronv AuALvs1 s REPBRT

cLleul :
we ID:

LS ID:

unsure ulounaues
nu68
nszsozs

l0DD 4DDQWd:¢¢¢¢¢¢¢¢l¢¢¢t»¢¢¢l¢¢¢¢¢¢¢t»¢¢¢¢¢¢ ¢¢¢¢!¢-QQDC-tu!ut¢t¢¢¢¢l¢¢¢

¢¢¢¢¢¢¢¢*¢¢¢¢¢QDQQQ1q¢¢¢¢¢ ¢¢¢¢olhbuounacannan-9 Q¢|» »Q ¢¢¢¢¢Qunttdncnun-¢¢¢ ¢¢¢¢

loc-than
Methylene dlloride
Styrene
Tat ram \ oroethene
Toluene
TridUoroethene
Tr i ch I prof l uor thane
Vinyl acetate
Vinyl chloride
Xymenes (total)
cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
trans-1,2'Dichloroothene
trans-1,3-Dichloropropaze
trans-1,4-Dichloro-2-butuae

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

< 1

< 2

< 1

< 1

<  1

<  1

< 1

< 2

< 2

< 1

<  1

< 1

< 1

< 1

< 1

UI/L
us/L
ll/L
w/L
q/L
w/L
ti/L
1s/L
WL
Ag/L
ti/I.
w/L
ll/L
q/L
Vu/L

REPORT OF IJIBORATORY ANALYSIS
Thuuunnumnnqu nnfodueaa.uanapemfuu,

withoutthawliuaneunaantdpleeAnllyticaISefviees,Inc.



Pane Analvtimil
Pa Andvuaa Seams. nr.

900 Gemini Avsnuo

Hillman. TX mass

Tel: 713-488-1810

. Fax 713-488-4661

\ April vs, 19%
Report lo.: 00050579

Section A pan 7
Luowuv AIIAI.vsxs aswoar

CL eur awe :

IDDRESS :

ncanzxs uaouvonlss

m s E. ArLAU1A

ruoeuxx, Az asoco-

cuAxLx PERRY

a n s  c u s p

PACE PROJECT:

PACE cusun

P.O. IO:

oa19 0001

s a w s

e z o m

no 7ua1 enc
A1'rEuT1ou=

SAMPLE ID: TRIP ILAnl:

sAlves IO: 8425027

SAMPLE nAme HATE!

DATE siren :

bATE nec:1 am :

rumen nAuAcsu :

U m - i l

22-MAR-96

Junior Adams

QQ-¢¢¢»¢¢¢¢¢¢¢¢¢¢¢lQQQQIcDQoIm¢l¢¢¢¢¢¢¢¢¢blQ!Quncuoulmhs0¢!¢¢»¢¢¢¢¢90004IInuunca¢¢¢¢¢¢¢i0¢¢&¢¢q

cons DETEMIIA mu U rAcToa REQJLT LII s
¢Q¢¢¢¢¢¢D990¢¢¢¢¢¢¢¢Ucc9:¢¢¢¢¢¢Q00Q001Qit-QQ!l9QDubp:QtnQDlQ0Q»QIcb:¢¢¢¢¢¢¢0¢¢¢¢¢¢QQ¢¢Q

Lu

3 ovrcw Volatiles W 8260 - Subtitle D
1,1,1,2-Tctr1dUoraothano
1,1,1~Triehloroethlne
1,1,Z,2-TetradNoroethlne
1,1,2-Tridwloroethlae
1,1-Dichloroetiwl
1,1-Dichloroethene
1,2,3-Trichloropc~opl'le
1,2-Dibr -3-chloraprapane
1,2-Dibn- ethane
1,2-Diehlorohauene
1,2-Dichloroethlne
1,2-Dichloroproplrn
1,4-Diehlorohanzene
2-Butanone
2-chloroethylvinylcther
2-Hexanone

< 1

< 1

< 1

< 1

< 2

< 1

< 1

6-methyl-2-pentauorl
Acetone
Acrylonitri Te
Benzene
Bromoch l or phan
Brandi ch lor thane
Bromoforn
Brmnthune

Ia/L
ll/L
u m
u m
Ia/L
UP/L
'Jl/L
Ian.
fs/L
Ia/L

e
U l /L

U l /L

I a / L

U I / L

UP/L

I a / L

I a / L

UUIL

Carbon disulfide
Carbon tetradlloride
Ch lorobeuun
Chloroethlne
Chloroform
Ch l oruwethlne
D ibraaoW l or thafn
D i br thlno
o i ch l rodi f luor thane
Ethylhenzene

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

<1 w/L
<1 q/L
<1 w/L

van
Mn.
ll/L
UI/L
W/L
Lg/L
u m

<1 q/L
<1 W/L
<1
<5
<5
<5
<5
<5
<10
<1
<1
<1
<1 um.
<2
<1
<1
<1
<2
<1
<2
<1
< 1 Ag/L

<1 11/1
<1 q/L

REPORT OF LABORATORY ANALYSIS
nun npannunu man npmaueaa. merman m,

wnhaurmewnuan eofuuavaeanalyucac Slrviell. ll'\¢.



Pane Analytical
Plc! Andytial Services. inc.

900 Gemini Avenue

H uuw n ,  T X m ea

Ta: 713-488-1810

. Fax: 713-488-4861

April OS, 1996
lqaort lo.: 00850579

Ssctien A Page 8
LAloaA1unv A»IALvsxs IEFORT

€L!£11 USE: ncaczuzxs LAsonAruluss
sAIlpLs ID: TRIP fun:
SA»LE DID: M5027

CCICDDQ:I1Q¢¢¢¢¢l¢¢¢¢¢¢¢ ¢b l0U¢¢i¢DDl*¢l¢¢ lD¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢uiiitqcuban¢

DQDCQCQQGC#USCGDQ-UDIQ90iQQQQUDDQ4UDIDQ$990UIDQQ0099:in0Q0t UiQQIDtt¢¢¢¢
Lu

I ode-thanc < 1
<2
< 1
< 1
< 1
< 1
<1
<2
<2
< 1
< 1
< 1

Ilethylen daloris
Styrene
Tat rldl l oroetheme
Toluarn
Trichloroetheue
Trichloroflmr thuue
Vinyl ncetlte
Vinyl d1\oride
Xylefns (total)
cis-1,2-Dichloroethcue
cis-1,3»0ichlorcpropene
trans-1,2-Didloroethene
truss-1,3~Dichlorupreps'le
truns-1,4~Did'alor¢-2-hutuue

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

<1
< 1
< 1

vo/L
Ia/L
w/L
us/L
Ia/L
WL
Ia/L
w/L
Mn
ll/L
w/L
ll/L
in/L
w/L
Ian.

REPORT OF LABORATORY 1l\NALYS|S
Tl\ill'l0¢t'!d\llhd8!\DlDdl.l¢ld,uiwqilihflll

withoutthewrimenenl\umdpaeoAna9yticllServien.Inc



Pane Analytical
Plea Anaiytial Services. mc.

900 Gemini Avenue
Hflllt ln. TX n058

Tat 713-488-1810

Foe 713-4a8-4ss1 1

'lu- April 05, 19916
Report lo.: 00050579

Section A Page 9
,:~ ulowouzv ANALYSIS nsvonr

:Lien M AE: nassau: l.AloaAroues
ADDRESS: 375  E . ATLAITA

puueuxx, Az asoso-
Ar1s|mou= cuAnL1 PERRY

SAIPLE ID: Lu is
son»Ls IO: M 5 6 8

suva IATRIX: a n s :

ans CLIENT:

PACE PROJECT:

PACE CLIENT:

P.O. I O:

os 0001
usavvs
620723
no 7na1 ons

one sAnvLsn :

DATE RECE x VB :

PROJECT uAuAasn :

zo-lwe~9s 0930
Z22NAl~96
J a n i f e r  A d i :

ems DETEUUIATIW I :Acton REWLT w e  s
I9cQG¢¢¢¢¢¢QQI¢q¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢t¢¢¢¢IDD0DQDDDQ-itiQ0it099-DDDDQDcDwDQtQQ0DQQUQ¢¢b¢¢¢¢¢

Lu

3 UWC!!! volatile; w azan - Subtitle o
1,1,1,2~Tetrndlloroethu\e
1,1,1-Trichlorecthul
1,1,2,2-Tctrudalaroethrae
1,1,2-Triehloroothu-ue
1,1-Dichloroethln
1,1-Dichlorocthlrn
1,2,3~Trichlorepropu»
1,2-Dibr -3-dlorepropsne
1,z-oiurunezhane
1,2-Dichlorabenzane
1,2-Dichloroothane
1,2-Dichloroprapuu
1,4-Dichlorobenzeln
2-Bunncne
2-Chloroethylvinylether
2-Hexanone
4-methyl-2~pentulane
Acetone
Acrylonitrile

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

<  1

<  1

< 1

< 2

< 1

< 1

Benzene
Bruulochlor thane
Bronodichlor thun
Br forl
Broad-thine
Carbon ditulfidt
Carbon tetrnduloridl
Chtorchwzeae
Chloroethune
Chloroform
Chlor dane
Dibrulcdulor thane
Dibru th¢ne
Dichlorodifluor thane
MEthylbenzene

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

<1 w/L
< 1 nm/L
< 1 Ag/L
<1 W/L

W/L
ll/L
van.
w/L
w/L
ll/L

< 1 4 / .

< 1 q / L

<1 in/L
<5 in/L
<5 in/L
<5 w/L
< 5  q / L
< 5  u m

<10 W/L
< 1  u m
<1 us/L
< 1 Ag/L

<1 Ia/L
<2
<1
<1
< 1

<2
<1
<2
<1
<1
<1
<1

Ul/L
Ag/l_
Ag/L
us/L
in/L
ow.
UI/L
Ia/L
us/L
vo/L
Ia/L

REPQRT OF LABORATORY ANALYSIS
The man Una no an wnmaead. swat an fol,

withoutthlwrineneoluemofpleaAnavytiadSandals.Inc.



Pane Analytical
NO Gamini Avenue

Homma. TX 77858

Ta: 713-4as.1a10

Fax: 713-488-4661

April °5: 1996
Rayon lo.: 00050579

Section A Page 10
ulouvunv AlAI.vsx s man

CLIEIT ME: narruzzs unoanouss
sAlves ID: au as
suns IO: auzsoza

l

Q D D D Q Q Q ¢¢¢QQQ QQDD!OIQQDIQ0U00DitD09DDDCC 00DQQ99b¢ ¢¢¢I¢¢¢¢¢¢¢¢Q¢¢¢¢¢

IodnQthll
Methylene duloride
Styrene
TetradUorocthevma
Toluene
Yrichloraothaae
Trichtoroflnaor thane
Vinyl ucetltl
Vinyl Chloride
xylene (total)
cis-1,2-Dichloroethae
cis-1,3~Dichloroprepelle
tr-un- 1 ,2-Dichloroethun
trans-1,3-Dichloruprupene
trafs-1,4-Dichloro-2-butul

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

<

<

< 1 us/L
< 2 us/L

<1 u m
< 1 W L
< 1 Ag/L
< 1 ow.
< 1 Mn.
< z WIL
< z in/L
< 1 Ag/L
< 1 in/L
< 1 q/L
< 1 q/L

1 \l/L
1 us/L

REPORT OF LABORATORY ANAMLYSIS
This muon ad nd be lupmdaeld. lzwuspt HI M,

wi1hculihlwl'lull\e°ll\en\dplcBAnllyuuis¢niell,Inc.



Pane Analyticzal
900 Geni|1iAven|.|¢
H ¢ m = n . r x n o s a
Ta: 713-488-1810
F a x 71a-4aa-4ss1 '

April OS, 19%
lqaort lo.: 00050579

Section A Page 11
ulomuuv AuAI.vsIs seven

ncxfuzre Luonnroaxss
375 E. ArLAUrA
puneuxx, Az asoso-

Ansunoau cmLl PERRY

SA»LE I D :  *  a s
suns  I O :  M8629

eA»Ls IATRXI: uarsn

cusur  M g
ADDRESS:

a n s  c u s a m
r es  PR OJEC T :

PACE c u s t o m
P . O . UO:

0819 0001

M38796

620723

no 7081 cos

l>A1E SAn»Lso= 20-NAI-96 1430

DATE REC£lVED: 222lAR~96

PROJECT IAIAGER: Jennifer Adl-

H0949890000QDQD¢¢¢¢¢$910900QQ¢¢¢¢¢¢¢¢¢¢¢WuD¢¢¢¢»¢IDQQcDttQiD!itQQQ9994Q9IQIU!Q¢¢¢¢¢¢¢b¢

Lu e m s D E  s l u u u u r o u I pACTs REWLT s u m s

3  Ewan Volatil- bY 8260 - Subtitle D
1,1,1,2-Tetrldxloreethnnc
1,1,1-TriWloroethlne
1,1,2,2-Tetr loroethlno
1,1,2~Trid\loroethane
1,1-Diduloroethnne
1,1-Dichloroothuu
1,2,3-Trichloroprupune
1,2-Dibrm~3-dlorcprupane
1,2-Dibranoethane
1,2-Dichlorohenzwe
1,2-Dichloroethane
1,2-Dichloroprupane
1,4-Dichlorobeazene
2~Butlnone
2-Chloroethylvinylether

2-Hexnnone

4-methyl-2-pennnone

Acetone

Acrylonitrile

Benzene
8r a l l l o d 1 l o r o - th sn e
Bronmdi ch l orenethene
B r o n o f o r l
B r u n o - t h a n e

Ia/L
ll/L
\ilL
von
W/L
Ia/L
W/L
q/L
WL
ow.
W/L
4/L
w/L
w/L
Ia/L
w/L
Ag/L
Ia/L
W/L
us/L
Ag/L
q/L
in/L

Carbon ditulfidt
urban tetradUoride
Chlorohenzuie
Chloroethlme
Chloroform
Ch lor thlrle
D i braabdz lor thane
Dibranaaethane
Dichlorodifluor thu\¢
Ethyl benzene

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

<1
<1
<1
<1
<1
<1
<1
<2
<1
<1
<1
<1
<1
<5
<5
<5
<5
<5

<10
<1
<1
<1
<1
<2
<1
<1
<1
<2
<1
<2
<1
<1
<1
<1

U9/L
q / L
van.
us/L
t i / L
al /L
g5/L
'1/L
gg/1
ll/L
Ag/L

REPORT OF LABORATORY ANALYSIS
Thunpanuwannuunwnuueaa,naueapnnml

wiU1ou!¢howlilill\¢¢l\lllKdPlc!AI\Imi&IScm¢8l Inc



4:

Pane Analvtinal
Plea Anawunax S w a n s .  l m

900 Gemini Avenue

Hcllhn. TX 77058

Ta: 713-488-1810

Fax 713-488-4661

Ap r i l  0 5 ,  1 9 9 6

R q a o r t  l o . : 00050579

Sect ion A Page 12
l.AnolA1o\v  I IALYSIS :Ernst

c1.1Elrr MAE: ncxsuzle l.AlnnA1oues
eA»Ls ID: nu as
SA»LE III: 865029

Q!004:0¢¢¢¢¢¢¢Q04-it 9880099 44108640901nhlbmi:D QQQQQQQQQQHOCQ-4 nic-¢¢

¢¢¢¢¢¢¢¢¢¢l¢¢¢¢¢¢U0 QU!QGQUDDQQQQDQDQQQDQDQ¢¢¢¢0¢¢¢¢¢:DCD#9099Q0¢i¢¢¢¢¢¢¢

Iodc-thane
llethylane chloride
Styrene
Tetrads loroothcne
Toluene
Trichloroethane
Trichlorofluoraethene
Vinyl acetate
Vinyl chloride
Xylenes (total)
cis~1,2~Diehloroethe!\e
cis-1,3-Diehloraprupene
trans-1,2-Dichloroethene
trans-1,3-Dichlorcpropene
trans~1,4-Dichloro-2-butene

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

< 1

< 2

< 1

<  1

<  1

< 1

< 1

< 2

< 2

3

<  1

<  1

< 1

< 1

< 1

w/L
w/L
Mn.
go/L
W/L
WL
U9/L
Mn
we
W/L
WL
ll/L
W/L
us/L
us/L

REPORT OF LABORATORY ANAMLYSIS
1'nbnponalulna:h¢npuuduead,ameaptiniul.

w1mou¢m¢wrmneu¢n¢mapa<=»Alu4yualsewieu. In c



1

Y

Pace Ahalvtinal
Fw Anawuw S¢wim. lm

900 Gemini Avenue
Hmmm,TX nose
Ted: 713-488-1810
F a x  7 1 3 - 4 a 8 4 e 6 1  '

April 05, 19%
ltqaon lo.: 00056579

Scticn A Page 13
l.Alt1nAToav Auuvsxs :sworn

CLIEIIT NAIE: ncxzuzxs LAIGIATQIES
ADDRESS: 372s E. ATLANTA

pnceuxx, Az asoso-
Arrsurlovn CnAALI PERRY

eA»Ls ID: au ZS
eA»Ls IO: N425030

sAnrLs nArnxx= ursA

ans cLxsur=

l>AcE PROJECT:

pace CLIENTS

P.O. NO:

0819 0001

H38796

620723

no 7081 ons

DATE suvLso=

DATE RECEIVED:

PROJECT IAIABER:

20~lAl°96 1630
zz-1w:-96
Janifer A11

ems DETEIIIIIA ran I FAC on :Emu dams
G-9:0990Qug¢QDUQD0DISMCDCitQpqD0:91DDQQDbd0QQI!OhupDt0I$48DD!QD¢¢¢¢¢

Lu

3 Ewan Volatiles by 960 - Subtitle D
1,1,1,2-Tetrld\loro¢thu\c
1,1,1-Trichloroethane
1,1,2,2-Tetraduloroethlse
1,1,2-Trichlorocthln
1,1-Diehlorocthane
1,1-Dichloroethume
1,2,3-Trichloroprcpune
1,2-Dibrm-3-Mloropropuue
1,2-Dibrmethane
1,2-Dichlorobenzene
1,2-Dichloroethun
1,2-Dichloroprnpane
1,4-Mchlorobenzene
2-Butauone
2-chloroethylvinylether
2-mexunone
L-methyl-2-pentlndue

1

1

1

1

1

1

1

1

1

Acetone
Acryl Oni tri Le
Benzene
Bromochlormethane
Brcnodichloroaethane
Brmoforl
Br thlne
carbon disulfide
Carbon totradNaridc
Ch l ornbenzuue
Ch l oruethlne
Ch l orofom
Ch lormthane
D i branodm lor thane
Dibr thane
Diehlorodi f luofmthun
Ethyl benzene

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1 .

1

1

1

1

1

1

<1 4/L
<1 q/L
<1 4/L
<1 4/L

<14/L
<14/L
<2 WL
<1 W/L
<1\§/L
<1 WL
<1 Ia/L
<1 w/L
<5 U9/L
<5 us/L
<5 us/L
<5 W/L
<5 w/L

<10 us/L
<1 UI/L
<1 Ia/L
<1 W/L
<1 U9/L
<~2 W/L
<1 vs/L
<1 uh/L
< 1 w L
<2 w/L
<1 ul/L
<2 Ia/L
< 1 q L

< 1 go/L

<1 u|/|_
<1 q/L

R E P O R T  O F  L A B D R A T O R Y  A N A L Y S I S
This upon ume no ha npvnduesd, snap! In full,

w ìit1¢u!0'\ovlrililneo\'loll1tdPlesAl\l0y1iQlS¢fvi¢l$.Inc.



TEST

Lu cane

Pane Analvtinal

CLIENT NAME: : m u l e  u n o a n n n l s s
sAI4pLs ID:
S A » L E  I D :

Lu I S
8425030

oETEluullAr1c»l

4

u\lanA1ulv wu.vsls seven

DILUTIQI
FAction RESULT w a s

A p r i l  0 5 ,  1 9 9 6
l q a o r t  l o . : 00050579

Sact i an  A  Pag e  14

Flu! Ahaiytiul Sewieas. Inc.
900 Gemini Avenue

Hnunnh, Tx man

Ta: 713-4aa-1e10

FIXI 713-488-4561

l o d e - t h l n e
M eth y l en e  ch l o r i d e
Styrene
Tat r id\  l  oroethane
Toluene
T r i ch l o r o o th cn e
T r i c h l o r o f l u o r t h l n e
v i a l  a c e t a t e
V i n y l  c h l o r i d e
X y l c n e s  ( t o t a l )
c i s - 1 , 2 - D i d \ l o r o e t h e n e
c i s - 1 , 3 - D i c h l o r e p r a p e n e
t r an s-1 , 2 -D i ch l o r o e th ewe
t r a n s - 1 , 3 - O i c h l o r c p r a p e r u
t r l n s ~ 1 , 4 - D i d l l c r o - 2 ~ b u t u \ e

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

<  1

< 2

<  1

<  1

<  1

< 1

< 1

< 2

< 2

< 1

< 1

< 1

< 1

< 1

< 1

Ag/L
ti/L
Ia/L
q/L
kg/I.
van
\-U/L
ti/L
\-I/L
ug/1.
ll/L
W L
Ag/L
\-U/L
Ag/L

REPORT OF LABORATORY ANAl\LYSIS
n a u n p o n u u n a m n p l u w a a , w u g r n u ,

wnhcunmwmmn¢onun¢ap»¢=¢Anavyu¢usavien,Im



Pane Analytic¢:al
Play Annual Servieas, Inn

900 Gemini Avenue
Hulltnn. TX nose

Ta: 713-488-1810
. Faac 71a-4aa-4es1 '

Apr i l  05 .  19%
Rqaor t lo. : 00050579

Section a Page 1
sumseurnn. nlrwumou

_ jL DLP/IIS QUCQDDCUCQQCU sAy=l»Ls pnEpAnA11ou DQUDDODDDQUQQ ¢¢l¢»¢¢¢bl9b¢b SAMPLE ANALYSIS O D U QDQ Q Q UO D QW M C

pATE Ne Aluu.vs1 Lm-ns nm DATE ire ANALYST IHSTRLIEITLl cons urea :Aron LR -serum

nu is

LIA 19-azsna

suns IO:nu 35

OVTCID

nu 65

UA 19-azeoa

IA 19°8260A

IA 19-8250A acne

VIA 19~8268A

MA 19-8260A

19-az6oa

sAnrLs 10:. 11424953

28414:-96 1537 nay ccnsx

8425025

z a-un -96  1613  ucv acn e

SIMPLE IO: 1425026

za-nn-96 1650 ucv ram;

eA»oLs IQ: M5027

Zs-nan-oe 15oo nay

SIIPLE ID: 8625028

za-nn-96 1727 use aousx

SAMPLE ID: 8425029

z8-nn-56 1ao3 ucv scnsu

SAMPLE ID: 11425030

za-nw:-96 1840 ucv calsx

sou>Ls lb:

s ovroa 61886 61753

SA»4PLE ID:

3 Maas 61753

SAMPLE ID:

3 ovrcua 61886 61753

SAMPLE ID: TRIP swan:

3 OWCID 61706 61753

sAmpLe ID: nu as

3 aw 61706 61753

SAMPLE nu ss

3 o m 617U6 61753

SAMPLE nu 2S

3 OWCW 61706 61753 IA

Method Literature Reference

19 ErA-Test Methods for Evaluating Solid Haste, 3rd ed, lov. 1986 and qadates

LR

XD:

ID:

REPORT OF LABORATORY ANALYSIS
nun moan au nee an moved-wad. maps inm .

wisdomamwlilllh annumd Plea Amvvu¢alSlrvielt. am.
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Pane Analytical
Pace Analytics! Services. Inc.

900 Gsmilli Avenue

Hll l lun. TX 77058

Ta: 713-488-1810

Fax 713488-4661

April 05, 19%
Report lo.: 00050579

Section C Pose 1
snnours s'runAII> necavsnv

.

b a l :QD-Qucuocq:v t i¢¢¢¢¢¢¢¢D¢¢¢¢u ruuu ibbpbu -mon th»¢¢ I¢¢¢»¢¢¢¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ » b l i n g ; -¢ ¢ ¢

SAMPLE ID:

4

suppLE Wt 8424958

3
es

ws
95

0

Q

-

Sn¢Le ID:

nu is

SVOIZH GC/l18 volati Las Surrogat- (960)
4-Br fluoraberxzcln
D i Mmf lwr thane
Yoluufw-8

au as

4 svoAzu GC/IIS Volatiles Surrogates (8260)
4-lranofluorebsnzone
o i br r tuorunthlne
Toluene-Q

SAMPLE ID: M25025

3
Q

D

i

SANPLE ID:

4

nu IS

SVDAZH GC/NS volatiles Surrogates (8260)
4-Brosuofluorabenzene
Dibronofluoro-thar\e
Toluene-dB

98
105
95

sawn.: UID: 8425026

3

SAMPLE TRIP aLAul:

1. $VoA2H GC/MS Volatiles surrogates (8260)
A~Bromfluorobel11¢ue
Dibramfluoranethlne
Toluene-cB

99
101.
95

SAI1PLE IO: 8425027

3

SANPLE ID: nu 45

4 svuuzu ac/ms Volatihs Surrogate: (8260)
4-Br fluorobenzefn
D i br r luor thnne
Toluene-Q

97
101
95

sum.: OID: M3028

3
97

106
95

sAnpL£ ID; nu as

4 SVUAZU GC/HS Volntil- Surrogate: (8260)
4-Brouuofluorobanzene
D i bruaof luor thme
Toluene-8

simpLe IO: 8425029

3
99

105
94

In

9

REPORT OF lJ\B0RATORYAl\NALYSIS

ID:

. Tnus1upanuuunaualuploaueaa,muq=unfuu_
wrthomthewrineneamultdPal:eAnalyticllSeniees.Ina



Page Analytical
PleaAmfvtnalSelviess. an

900 Genii Avenue

Human, TX nose

Ta: 713-488-1810

Fax 713-488-4681 I

April 05, 199*6

Rqaort lo.: 00050579

Suction c Page 2
insane :rennin lseovenv

9¢¢¢¢:can|¢¢ Q¢¢»¢¢¢¢¢¢¢¢¢¢I¢I¢ociunouunuvoiub uutibuns nqwaiuucaonuosas-0QQQiQuoosaqqa gusa-
\

¢ ¢¢¢¢¢¢ ¢¢¢CCQU¢¢¢¢¢¢¢¢¢¢bitt:IQ 9»¢¢¢ih¢¢¢¢¢¢ ¢¢¢Q¢»¢¢¢¢¢¢Q¢¢»¢¢»»

SAMPLE ID:

4

n u n
w e L s  I O : nazsoso

3
SVDAZU GC/MS Volati in Surrvagltcs (860)

I»-Bronafluorcbenzene

D i b r o m f l u c r m e t h l n e

Toluene-G

9 9

106

9 4

Q

0

0

REPORT OF LABORATORY ANALYSIS
This upon arm not ho npuuduead, meant in M,

wivloenmovurnnnenenunapn¢»Aluyu¢»1s¢wi¢.., Ina



Pane Analytic¢:al

TEST
ems osrennnurxou

LAloaAruzv cosmos. :Anne necovsuv

LCS x
ueeovsnv

April 05. 1996
apar t  lo . : 06050579

Section o p u n  1

p~=»~=~v=1 s¢fvi¢=8$. mc.
900 Gemini Avenue
Hulstnn, TX 77D58

TM: 713-488-1810
Fax 713-488-4661

ACCEPTANCE
u n l r s

sArcu IO: 617U6 sons ID: mean

o v e n volatiles by azeo - Subtitle o
1,1~Dichloroothene
BCNZU*
Chlorobenzune

Toluene

Trichloroethane

99
109
117
110
107

-

an

an

BATCH NO: Maas sum.: UO: W366669

ovTcuo Volatiles by 8260 - Subtitle D
1,1-Dichloroetherle
Benzene

DCh lorobenzonc

Tolsnne

Trichloroethane

9 9
109
117
110
107

REPORT OF LABORATORYANAMLYSIS
Thiuupanuuunaul»mau¢aa,¢=¢¢¢punnlll,

withoutthewrilhneonlemofpa¢aAnalytiellSewicsa,Ina



2

y .l.

Pane Analytical
Pucaluulytiml Services. lit.

900 Gemini Avenue

Human. TX mesa

Ta: 713-488-1810

. Fax: 713-488-4851 •

April 05, 1996
lqaort lo.: 00050579

suction E Page 1
serum ILAul: BATR

¢¢¢¢¢C¢¢¢¢ ¢0¢QCCWDQC D D DDDDQQUQQQ¢ g ¢ ¢ ¢ q ¢ ¢ ¢ g g ; 3 9 4 9 4 0 Q Q Q 9 4 Q » q ¢ ¢ ¢ q g * .

¢ ¢ 9 ¢ 0 0 8 0 9 1 8 9 4 U 0 I 5 9 9 9 : D 9 9 9 » D ¢ t b D D 9 9 1 ¢ » h ¢ ¢ ¢ ¢ ¢ ¢ Q 0 0 ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ » q ¢ ¢

:Area III: 61706 sAnpLs lID:. 14366374

ovrcw

I8/L
Ag/L
U1/L
Ia/L
um
W/L
W/L
van.
w/L

Volatile: UV neo I Stbtitlt o
1,1,1,2-Tetr\d\loreethu'l¢
1,1,1-Trichloroethun
1, 1,2,2-TotradUoroothun
1,1,2-Triehloraethlne
1,1-Diehloroethln
1,1-oieuuroutwu
1,2,3-Tridilorapropunc
1,2-Dibrouo-3-chloropropane
1,2-Dibr ethlrll
1,2-Dichlorobcnzene
1,2-Dichloroethlse
1,2-Dichloropropane
1,4-Diehlorobel1zlne
2-lutanane
2-chloroethylvinylethor
2-Hexcnone
4-methyl -2-pentanone

Ia/L
W/L
M n

Acetone
Acryl mi tri Le
Benzene
Branoch l or thane
lranodi ch l or thlme
Braloforn
Br thane
urban aiwuim
Carbon tetrachloride
Ch lorobenzene
Chloromethane
Chloroform
Ch lcranethane
Dibronochlor thume
Dibral thuae
o i chlorodi f luor t h l u
Ethylbwzene
lodonthnne
methylene Mloridt
Styrene
Tetruchloroetheme
Toluene
Trichloroethane
Trichlorofluor thlue

< 1

< 1

< 1

< 1

< 1

< 1

< 1

< 2

< 1

< 1

< 1

< 1

< 1

< 5

< 5

< 5

< 5

< 5

< 1 0

< 1

< 1

< 1

< 1

< 2

< 1

< 1

< 1

< 2

< 1

<2
< 1

< 1

< 1

< 1
< 1 .

<2
< 1

< 1

< 1

< 1

< 1

Mn.
w/L
w/L
Ia/L
go/L
UP/L
w/L
in/L
UP/L
I-B/L
u m
Ia/L
w/L
W/L
UP/L
us/L
w/L
UP/L
us/L
Ui/L
l l /L
UI/L
w/L
w/L
u m
raIL
WL
UP/L
W/L

REPDRT OF LABORATORY ANALYSIS
The no: sun nee tn no-=¢u<=-d. v1=~s=¢ in fol,

wnhounuuumnnn¢=muunapa¢=»An¢»yu¢¢1 s¢»v|¢.., Inc.



Pane Analvtinal

serum :wiz DATA

April ms. 1996
Report lo.: 00050579

Section E Page 2

FlU! "9"=1V\1=i1Services. inc.
900 Gemini Avenue
Hamm. TX 77058

Ta: 713-488-1810
. Fax 713-488-4651

4

cone osrenuu Eu n£suL'r LIIIT
U#UIQQCQDQDW:UiuiDCCQQQQDDUDDDIDDUQQD!ItD898DOW!!tQ¢¢¢¢¢¢¢¢¢¢Q¢»¢¢¢qi¢¢

'Vial lactate
vinyl Chloride
Xyluuas (total)
cis-1,2-Dichlorocthuue
cis-1,3-Did loropruperue
trans-1 ,2-Dichloroethun
truu-1,3-Dichlorupropavme
trams-1,4-Diehloro-2~butun

<2
<2
< 1
<1
< 1
<1
< 1
< 1

W/L
w/L
in/L
us/L
Ia/L
Ia/L
go/L
w/L

BATCH NO: 61886 SNPLE IIO: H366670

ovrcw Volatiles by 8260 - Subtitle o
1,1,1,2-Tetraduloroethcne
1,1,1-Trichloroethlne
1,1,2,2~Tatrlchloroothl1c
1,1,2-Trichloroothlne
1,1~Dichloroethlne
1,1-Dichloroethene
1,2,3-Trichloroprepane
1,2-Oibr -3-chloraprapuu
1,2-Dibromoethane
1,2-Dichlorahenzene
1,2-Dichloroethlrn
1,2-Dichloroprapane
1,4-Dichlorabenzuu
2-Buranone
2-chloroethylvinylether
2-Hexanane
A-methyl-2-pentanane
Acetone
Acrylonitrile

um
Ia/L
W/L
W/L
W/L
UP/L
w/L
U8/L
Is/L
Ia/L
in/L
us/L
Ia/L
w/L
U9/L
I-U/L
W/L
UP/L
U9/L
ac/L
Ag/L
Ag/L

Benzene
BremodNor thane
Branndichlor thane
Brolnoforn
Bromuuthane
Carbon disulfide
Carbon tetrnchlorido
Ch lorobenzene
Chloromethane
ChloNfbm
Ch i oronthane
D i broluoch lormethaue
Dibrancmethane

<1
<1
<1
<1
< 1
<1
<1
<1
<1
<1
<1
<1
<1
<5
<5
<5
<5
<5

<10
<1
<1
<1
<1
<2
<1
<1
<1
<2
<1
<2
<1
<1

Ag/L
Ia/L
us/L
U!/L
UP/L
us/L
us/L
IN/L
w/L
U9/L

REPORT OF LABORATORY ANALYSIS
Tmanganuuanauanpaoaueadmweapunm,

withoutthewrimuneonalntdpleeAnaiyticllServices, In.
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Pane Analvtinal
Plea Andytial Sewiuss. Inc.

900 Gemini Axufue

Hwan, TX 77058

Ta: 713-488-1810

Faac 713488-4661 •

Ap r i l  0 5 ,  1 9 9 6

R e p o r t  l o . : 00050579

Sect ion E Page 3
serum :wax OATH

»¢¢¢¢¢a»¢l¢¢ »!¢¢4¢ ¢¢¢¢¢¢¢¢--000990 hnu ouusbl iinntn¢¢¢¢¢¢»l¢o» |¢¢»o¢l¢a¢¢b¢q»¢¢¢»¢¢¢u¢¢¢

1918CQQCQQQCCQDQQDDQDQDDWQQDDD09099199Q¢¢¢¢¢¢¢¢ ¢¢¢¢¢¢q¢¢¢-Q

Dichlorodif luoro- thu:
s r h y l u u u m
l a d s - t h u *
l e t h y l s n e  M a r i a
Styrnna
Tat rich loroothcne
Tolsnm
Trichloroethane
Trichlorofluoronethaue
vinyl acetate
Vinyl chloride
Xymenes (total)
cis-1,2~0ichlorolthcne
cis-1,3-Dichloroprupane
trans-1,2-Diehlorocthene
trans-1,3-Dichtoroprapun
trans-1,4-Dichloro-2~huteue

< 1
< 1  -
< 1.

< 2
< 1
< 1
< 1
< 1
< 1
< 2
< 2
< 1
< 1
< 1
< 1
<1
< 1

as/L

UI/L

us/L

u s e
vo/L

w / L

UI/L

al/L

Ia/L

Ia/L

ow.
Ag/L
ll/L
Ia/L
W L
W L
w/L

s

4.

REPORT OF LABORATORY ANALYSIS
Thaannansonlnaumpluaue1ameqaei-nful,

wiu1¢u¢u»wun»n¢=¢¢mfnapal=»Anaoyuealsenden.lm



' Pane Analvticzal

TEST

awe osrsnununnu

unix win Ana MATRIX sir! DUPLICATE DATA

ms 19
RESULT QESUL1 .  w a s I D

Apri l  as,  1996

Report lo.: 00050579

Section H page 1

Pica Analytical Services. Inc.

900 Gemini Avenue

Htlustln. TX 77058

Ta: 713-488-1810

. Fmc 713-488-4661

ms PCT use PCT

RCVRY ncvnv

BATCH IIO: 61753 SIMPLE ID: mu875

OVPPU

as

91

102

76

volatil- in Hater
1,1-Diehloroethene 33.6
Benzene 36.4
Chloruhenzene 40.6
Toluene 39.1
Trichloroethane 37.1.

ID us ow: d rouge due to -Trix interference.

3o.4

32.0

35.4

29.1

35.1

Ag/L
Ia/L
Ian.
q/L
Ia/L

9.42

13.1

13.8

29.3

6.29

pa

93

so

e a

ea

73

REPORT OF LABORATORY ANALYSIS
Thisnponuunr¢abu\nlu=nlel4,luu=nnt'mfull

withoutthewritieneons¢mdPlaeAnlryticllServices.Inc
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MCKENZIE
L A B o R-.A LOBJ E S

3725 E MIIHII An
SUI\l One
°nolna A: esa~::
Vu:c£ lsa2 -='c-:ss
=Ax.. (6S2= 470-CI55
ADHS Lucanse AS cos.

malcolm Pirnie, Inc.
Ann: Tim Fronds/MPI
432 n. 44m St., #400
Puomax, Az ss0os

Dm Sample:
Daze Rwivea
Dale R=p0n¢a
McKmzxc I D
Project No
Project Name

19 Mar 96
20 Mar 96

: 09 Apr 96
. . . : E96-2703

. . : 2602-002

. : Gila Bend

Client Identification: MW 1 s

Paxamegg Result MRL EPA mnhqg
Dale

Mnalwed

Metals. Total
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Iron
Lean
Manganese
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc

me/L
ms/L
ms/L
ms/L
"Hs/L
ms/L
ans/L
Ins/L
msfl-
ms/L
ms/L
ms/L
ms/L
ms/L
Ins/L
ms/L
ms/L

<0 .10
<0 .10
0 .2 6
<0.05
<0.02
0 .05
<0 .20
<0.05
18
<0 .10
0 .75
<0.05
<0. 10
<0.05
<0 .20
<0 . z0
0. 1 I

0 . 1 0
0 . 1 0
0.05
0.05
0.02
0.05
0 .20
0.05
0.05
0- 10
0.05- -
0 .05
0 . 1 0
0.05
0 .20
0 .20
0.05

2 0 0 . 1
2 0 0 . 7
2 0 0 .7
2 0 0 .7
2 0 0 .7
2 0 0 .7
219 . 1
2 0 0 . 7
2 0 0 .7
2 0 0 .7
2 0 0 .7
2 0 0 .7
2 0 0 .7
2 0 0 .7
2 0 0 .7
2 0 0 .7
2 0 0 .7

03 Apr96
03 Apr96
03 Apr96
03 Apr96
03 Apr96
03 Apr96
04 Apr96
03 Apr96
03 Apr96
03 Apr96
03 Apr96
03 Apr96
03 Apr96
03 Apr96
03 Apr96
03 Apr96
03 Apr96

Non-Metals
Alkalinity
Calcium
Chloride
Fluoride
Malgnesium
Nitrate/Nitrite-N
pH
Phenol
Potassium
Sodium
Specific Conductance
Suliiate
TDS
TOC

mg/L as CaC03
ms/L
ms/L
ms/L
ms/L
ms/L
S.U.
ms/L
ws/L
ms/L

mhos/an
ws/L
ms/L
"ws/L

2 4 0
9 9
1 ,400
5 . 6
15
2 9
8 .0
<0.005
19
1 ,000
6 ,1 5 0
9 4 0
4 ,0 0 0
<2 0

5 . 0
0 .1 0
5 .0
0 .1 0
0 .2 0
0 .1 0
N/A
0 .005
1 .0
0 .5 0
1 .0
5 . 0
5 . 0
z0*=

9

SM2320B'
200.7
325.2
340.2
200.7
353.2
150.1
420.1
200.7
200.7
120.1
375.4
160.1
415.2

22 Mar96
03 Apr96
27 Mar96
25 Mar96
03 Apr96
25 Mar96
20 Mar96
28 Mar96
03 Apr96
03 Apr96
22 Mar96
26 Mar96
22 Mar96
04 Apr96

MRL = Minimum R=i><>n-'ng Limit
'Standard Methods for the Exaimiiuatinu ofWata and Wastewater, 18th Edition, 1992.
"Increased MRL due to matrix inmerfcxenoe and/or necessary dilution.

¢// //.v .944//
Maja8 - Inorganic Lab Manager

MpI2703.Doc/m conrmzwmn AND PRIVILGED
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MCKENZIE
L ABO R AT o R I E S

3725 : Atlanta Ave
Suns One
°*5€M\ RE 8534;
Vozse i6"2» 4"U-828°
#Ax (SCE: 475-0"55
ADHAM cense AZ C034

Malcolm Picnic, lm.
Ann: Tim Flaxncis/MPI
432N. 44th St., #400
Ph°¢l1i:¢, AZ85008

Dam: Sampled:
nm Received
Dare Reported
M cKa1zlc I  D
Project No
Project Name

19  Mar  96

2 0  M ar  9 6

1 09  A p r  96

. o .: E 96 - 2704

. . : 2602- 002

. .̀ G i l a  B aud

Clean ldentiicationz MW3 s

Paralnctew Uni ts Rsult MRL EPA Method
Dame

UD3-'V

menus. Total
A M Y
Arsenic
Blauium
Beryllium
Cadmium
Chromium
Cobalt
Copper
bon
Lean
Manganese
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc

ans/L
Ins/L
ms/L
"Is/L
ws/L
Ins/L
ans/L
ms/L
ws/L
ms/L
m s / L
m s / L
ms/L
ms/L
ms/L
arms/L
Ins/L

<0.10
<0. 10
0.11
<0.05
<0.02
0.07
<0.20
<0.05
35
<0.l0
1. l
<0.05
<0. 10
<0.05
<0.20
<0.20
0.12

0.10
0. 10
0.05
0.05
0.02
0.05
0.20
0.05
0.05
0.10
0.05-
0.05
0. 10
0.05
0.20
0.20
0.05

200.7
200.7
200.7
200.7
200.7
200.7
219. I
200.1
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7

03 Apr 96
03 Apr 96
03 Apr 96
03 Apr 96
03 Apr 96
03 Apr  96
04 Apr 96
03 Apr 96
03 Apr 96
03 Apr 96
03 Apr 96
03 Apr 96
03 A p r 96
03 Apr 96
03 Apr 96
03 Apr 96
03 Apr 96

Non-Metals
Alkalinity
Calcium
Chloride
Fluoride
Magnesium
n a m e / n ' n m ¢ - n
p H
Phenol
Potassium
Sodium
Specific Conductance
Sulfi te
T D S
T O C

m g / L  a s  c a c o 3
m s / L
I ns / L
m s / L
m s / L
m s / L
S.U.

m s / L
m s / L
m s / L

pmnhos/an
m s / L
mis/L
m s f L

230
220
1,600
5.6
22
28
7.9
0.026
14
1,100
6,530
1,100
4,300
64

5.0
0.10
5.0
0.10
0.20
0.10
N/A
0.005
1.0
0.50
1.0 -
5.0
5.0
20~»

S M 2320B '
200.7
325.2
340.2
200.7
353.2
150. l
420. 1
200.7
200.7
120. 1
375.4
160.1
415.2

2 2  M a r 9 6
0 3  A p r 9 6
2 7  M a r 9 6
2 5  M a r 9 6
0 3  A p r 9 6
2 5  M a r 9 6
2 0  M a r 9 6
2 8  M a r 9 6
0 3  A p r 9 6
0 3  A p r 9 6
2 2  M a r 9 6
2 6 M a r 9 6
2 2  M a r 9 6
0 4  A p r 9 6

MRL = Minimum R¢1>°ftiHs Limit .
'Standard Methods for the Examination of Wamcr and Wastewater, 18th Edition, 1992.
"Increased MRL due to mania inmerferencc and/or necessary dilution.

6 9 4 4 / . / 4
M a j a wick,  Inorganic Lab Manager

MpI2703.Doc/In conlma1mAx.Annrnmu:n>
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MCKENZIE
L A BO R A T O R I e S

3725 E Azuma Ave
Sure One
°no¢mx AZ 85042
Vase. !:83"` .g~g.0'a8:
FAx. \682» :TG-arse
ADHS sense AZ 0234

Malcolm Picnic, Inc.
Ann: T im Flanks/M PI
432 N. 44th St., #400
Phoenix, AZ 85008

Date Szunpld:
n m  R c o e i v e d
Dare Ro»°n==i
McKumzlc I  D
Project  No
P m j w  N a m e

19 Mar 96
20  Mar  96

: 09 Apr  96
. . . : .E96-2705

. : 2602-002
, : Gi la Bend

Cl ient  IdexMf icarion:  MW 6 s

Parameter Result EPA Method
Dare

Analvzed

magic, Tore:
Amnpny
Are mc
Barium
Bayllimn
Cadmium
Chxumium
Cobalt
C°pp=f
hum
Lead
Nqangamse
Nickel
Scldum
Silver
Thallium
Vanadium
Zinc

ms/L
me/L
ms/L
ms/I-
ms/L
ms/L
vas/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
m s/L
ms/L
ms/L

<0. 10
<0. 10
0.68
<0.05
<0.02
0.08
<0.20
<0.05
52
0. 14
3. l
0.07
<0.10
<0.05
<0.20
0.78
0.19

0.10
0.10
0.05
0.05
0.02
0.05
0.z0
0.05
0.05
0.10
0.05
0.05
0.10
0.05
0.20
0.400
0.05

200.7
200.7
200.7
200.7
200.7
200.7
219.1
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7

03 Apr96
03 Apr96
03 Apr96
03 Apr96
03 Apr96
03 Apr96
04 Apr96
03 Apr96
03 Apr96
03 Apr96
03 Apr96
03 Apr96
03 Apr96
03 Apr96
03 Apr96
03 Apr96
03 Apr96

Non-Metals
Alkalinity
Calcium
Chloride
Fluoride
Magnesium
Nitrate/Nitrite-N
p H
Phenol
Potassium
Sodium
Specific Conductance
Sulfate
T D S
T O C

mg/L as CaCO3
ans/L
ans/L
m s / L
m s / L
m s / L
S.U.

I n s / L
m s / L
m s / L

l.amhos/mx
m s / L
m s / L
m s / L

230
510
1,700
4.8
62
30
7.6
<0.005
16
1,100
6,920
1,400
4,600
<20

5.0
0.20)
5.0
0.10
0.20
0.10
N/ A
0.005
1.0
0.50
1.0
5.0
5.0
20*>

S M 2320B '
200.7
325.2
340.2
200.7
353.2
150.1
420. 1
200.7
200. 1
120.1
375.4
160.1
415.2

2 2  M a r 9 6
0 3  A p r %
2 7  M a r 9 6
2 5  M a r 9 6
0 3  A p r9 6
2 5  M a r 9 6
2 0  M a r 9 6
2 8  M a r 9 6
0 3  A p r9 6
0 3  A p r9 6
2 2  M a r 9 6
2 6  M a r 9 6
2 2  M a r 9 6
0 4  A p r9 6

MRL = Min imum Rf=p°" iHs L imi t
'Standard Methods for the Examinzl r ion ofWaa and Waswwmr,  186x Edition, 1992.
"Increased MRL due to matrix interference and/or necessary dilution.

//4% fftaéfz5f
Maya C Vick, Inorganic Lab Manager

MPI2703.DOC/m CONl*'lDE!\l'l'lALANDPDlVll£ED



MCKENZIE
L A B O R A T o R I E S

3725 = Asama Avi
Suzie Om
"Hogan AZ 85042
voice 1652) -PG-C"SF
FAX i6C2- 4. a-rss
ADHS cense AZ c.8=

Malcolm Pi1:nic, Inc.
Ann: Tun Fronds/MPI
432 n. 44:11 SI., #400
Ph°wbL AZ 85008

Dame SZUMPMI
Daxc Rmivea
D4au Reponea
McKcnzle I D
Project No
Project Name

20 Mar 96
21 Mar 96

: 09 Apr 96
. . . : E96-2738

. -.I 2602-002
v 1 Gila Band

Client Idcmiicadonz MW4 s

Parameter Result MRL EPA M¢th°d
Dame

AAHIRIVM

m is. Tami
Annmpiuy
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Iron
L a d
Manganese
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc

ws/L
mafi-
ws/L
msfL
- m f r
rnsfl-
ms/L
ms/L
ans/L
"ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L

<0.10
<0.10
0.11
<0.05
<0.02
<0.05
<0.20
<0.05
7.2
<0.10
0.19
<0.05
<0.10
<0.05
<0.20
<0.20
<0.05

0.10
0.10
0.05
0.05
0.02
0.05
0.20
0.05
0.05
0.10

_ 0.05- .
0.05
0.10
0.05
0.20
0.20
0.05

200.7
200.7
200.7
200.7
200.7
200.7
219.1
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7

03 Apr 96
03 Apr 96
03 Apr 96
03 Apr 96
03 Apr 96
03 Apr 96
04 Apr 96
03 Apr 96
03 Apr 96
03 Apr 96
03 Apr 96
03 Apr 96
03 Apr 96
03 Apr 96
03 Apr 96
03 Apr 96
03 Apr 96

Non-Metals
Alkalinity
Calcium
Chloride
Fluoride
Magnesium
Nitrate/Nitrite-N
p H
Phenol
Potassium
Sodium
Specific Conductance
Sul&1e
TDS
TOC

mg/L as CaCO3
Ins/L
ms/L
has/L
ms /L
ms /L
S.U.

ms /L
ms /L
u r l / L

mhos/cm
ms/L
Ins/L
Ins/L

250
30
690
8.4
14
16
8.0
<0.005
7.5
740
4,210
540
2,700
3_8

5.0
0.10
5.0
0.10
0.20
0.10
N/A
0.005
1.0
0.50
1.0 A
5.0
5.0
2.0b

SM2320B'
200.7
325.2
340.2
200.7
353.2
150. 1
420.1
200.7
200.7
120. l
375.4
160. 1
415.2

22 Mar96
03 Apr96
27 Mar96
25 Ma1r96
03 Apr96
25 Mar96
2 l M a r 9 6
28 Mar96
03 Apr96
03 Apr96
22 Mar96
26 Mar96
22 Mar96
0 4 A p r 9 6

MRL = Minimum Reporting Limit
'Standard Methods for the Exauuinawtion of Wa1er and Waaewarer, 18th Edition, 1992.
"lncrea.sed MRL due to matrix ilumcrferrzicc and/or necessary dilution.

,///t 4 gawfafk/
Maya we Inorganic Lab Manager

MP!2703.DOC/m conrmurrm.Annmvn.cnn
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MCKENZIE
L A BO R A T O R I E S

3725 E Asama Ave
Suns Ono
°?:9¢nlx. AZ aso4e
Vo::e. 1682! 4`0-02BS
FAX. (6a2; 4'0-0"56
ADHS Luoense AZ 0034

Malcolm Pimp, Inc.
Aim: Tim Framsmirl
432 n. 44th St., #400
Phoenix, AZ 85008

Dare Sampled:
Dane Revived
Dare Reported
McKm:oe ID
Project No
Project Name

20 Mar96

21 Mar 96

: 09 Apr 96

. o .: E96-2739

. . .: 2602-002

: Gila Bad

Clint Idzmification: MW5 s

Paranlemzl' Result MRL EPA Method
Daze

Anadvzed

Metals. TotaLl
Antimony
ArsaUc
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Iron
Lalo
Manganese
Nickel
Selenium
Silver
Thallium
Vamaldium
Zinc

wsfl-
1158/L
ws/L
Ins/L
ms/L
ms/L
ms/L
ms/L
ms/L
mafi-
ms/L
ms/L
ms/L
ms/L
ms/L
mafi-
ms/L

<0. 10
<0.10
0.15
<0.05
<0.02
<0.05
<0.20
<0.05
8. 1
<0. 10
0.20
<0.05
<0. l 0
<0.05
<0.20
0.21
<0.05

0.10
0.10
0.05
0.05
0.02
0.05
0.20
0.05
0.05
0. 10
0.05.
0.05
0. 10
0.05
0.20
0.20
0.05

200.7
200.7
200.7
200.7
200,7
200.7
219.1
200.7
200.7
200.7
200.7
200.7
200.1
200.7
200.7
200.7
200.7

03 Apr 96
03 Apr 96
03 Apr 96
03 Apr 96
03 Apr 96
03 Apr 96
04 Apr 96
03 Apr 96
03 Apr 96
03 Apr 96
03 Apr 96
03 Apr 96
03 Apr 96
03 Apr 96
03 Apr 96
03 Apr 96
03 Apr 96

Non-Metals

Calcium
Chloride
Fluoride
Magnesium
NitraIefNirrite-N
pH
Pb¢nQ[
Potassium
Sodium
Specific Comuiuctanoe
Sul&Ie
TDS
TOC

mg/L as CaCO3
ms/L
ms/L
ms/L
ms/L
ms/L
S.U.
ms/L
ms/L
ms/L

unxhos/an
"ms/L
ms/L
ws/L

250
83
1,400
7.4
17
28
1.7
<0.005
6.5
1,000
6,150
860
4,200
<2.0

5.0
0.10
5.0
0.10
0.20
0.10
N/A
0.005
1.0
0.50
1.0 .
5.0
5.0
2.0*'

SM2320B°
200.7
325.2
340.2
200.7
353.2
150.1
420. l
200.7
200.7
120.1
375.4
160. 1
415.2

22 Mar96
03 Apr96
27 Mar96
25 Mar96
03 Apr96
25 Mar96
21 Mar96
28 Mar96
03 Apr96
03 Apr96
22 Mar96
26 Mar96
22 Mar96
04 Apr96

MRL = Minimum Reporting Limit .
'Standard Methods for the Examination of Walter and Wastewater, l 8tb Editiw, 1992.
"Increased MRL due to matrix inmerfaenoe and/or necessary dilution.

1 7445/44
Maya wick, Inorganic Lamb Max raga

MPl2703.DOC/m CONFIDENTIAL AND nuvnnzn



MCKENZIE
LABORATORIES

3725 E mama Ava
Sure  on
°h91n1\ AS 85848
Vance (6::2\ -:w.928s
FAx. (6321 4°9.'1?56
ADHS .sense AZ 0834

Malcolm Pirie, Inc.
Arm: Tim Francis/mpI
432 N. 44th St., #400
ptmx, AZ 85008

Dare Sampled:
Date Received
n m  R = p 0 n = a
M c K e a n :  I  D
Prqecr No
Prqyea Name

20 Mar 96

21 Mar 96

: 09 Apr 96

. . .: E96-2740

. _: 2602-002

1 1 Gila Bald

Chan Identtiticaxionz MW2 s

Pauamm Resul t MRL EPA Method
Dare

Analyzed

Meals. Total
Anmnupn
Arsauc
Barium
Beryllium
Cadmium
Chromium
Cobalt
C°vp¢r
hum
Lean
Manganese .
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc

ans/L
1v8/1.
ms/L
ms/L
vols/L
ms/L
ms/L
me/L
ws/L
ms/L
u m / L
I ns / L
ms/L
ms/L
ms/L
ms/L
ms/L

<0.10
<0. l0
0.07
<0.05
<0.02
<0.05
<0.20
<0.05
2.2
<0.10
<0.05
<0.05
<0. 10
<0.05
<0.20
<0.20
<0.05

0.10
0.10
0.05
0.05
0.02
0.05
0.20
0.05
0.05
0.10
0.05
0.05
0.10
0.05
0.20
0.20
0.05

200.7
200.7
200.7
200.7
200.7
200.7
219.1
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7

03 Apr 96
03 Apr 96
03 Apr  96
03 Apr 96
03 Apr 96
03 Apr  96
04 Apr 96
03 Apr  96
03 Apr 96
03 Apr 96
03 Apr  96
03 Apr 96
03 Apr 96
03 Apr 96
03 Apr 96
03 Apr 96
03 Apr 96

Non-Metals

Caulcium
Chloride
Fluoride
Magnesium
Nitxare/Nithte-N
p H
Phenol
Potassium
Sodium
Specific Conductance
Sulfate
T D S
T O C

mg/L as CaCO3
m s / L
m s / L
m s / L
m s / L
ans/L
S.U.

m s / L
I ns / L
I n s / L

m hos / an
»=»»s/L
"ms/L
"ws/L

260
55
1,500
6.6
18
27
7.7
<0.005
6.1
1,100
6,690
1,100
4,400
1.8

5.0
0.10
5.0
0.10
0.20
0.10
N/A
0.005
1.0
0.50
1.0 .
5.0
5.0
1.0

SM.2320B'
200.7
325.2
340.2
200.7
353.2
150. 1
420.1
200.7
200.7
120.1
375.4
160.1
415.2

2 2  M a r 9 6
0 3  A p r 9 6
2 7  M a r 9 6
2 5  M a r 9 6
0 3  A p r 9 6
0 2 A p r 9 6
2 l M a r 9 6
2 8  M a r 9 6
03  A p r96
0 3  A p r 9 6
2 2  M a r 9 6
2 6 M a r 9 6
2 2  M a r 9 6
0 4  A p r 9 6

MRL = Minimum Rwomng Limit
'Standard Methods for the Examinartion of wala and Wastewater, 18th Edition, 1992.

/. 4 94'4/¢4J/.
Maja q)édwi¢k_ Inorganic Lab Manager

MP12703.DOC/rn con1=mzn'rm.Annrmvmcmm



MCKENZIE
L A BO R A T O R I E S

3?2.5 E Asama Ave
Sufié Oni
Pr'¢er:n AS E53-:C
\.8'CE (632 4"G-C255
=:Ax ie.; -="c-:.'s=:~
A9'-eS »..:cense 8 os s -

Malcolm Pinkie, Inc.
Ann: Tim Francis/MPI
432 n. 44:11 St., #400
Phoenix, AZ 85008

Dine Salmpled:
Daze Received
Dare Rcponed
MCKHDZ¢ I D
Project No
Project Nam

19 Maui96
20 Mar 96

: 09 Apr 96
. s .: E96-2703

. .: 2602-002

. : Gila Bend

Client Idcnrtiiication: MW 1 s

Parameter Rsult MRL EPA Method
Dm

Analvzed

Metals. Dissolved
Alimony
Arsenic
Barium
Bcryllimn
Cadmium
Chromium
Cobalt
Copper
Iron
Lead
Manganese
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc

m s / L
m s / L
ans/L
m s / L
m s / L
maf i -
m s / L
m s / L
maf i -
m s / L
m s / L
m s / L
m s / L
m8/ I .
m s / L
m s / L
m s / L

<O.10
< 0 . l 0
<0.05
<0.05
<0.02
<0.05
<0.20
<0.05
0.20
<0.l0
<0.05
<0.05
<0.10
<0.05
<0.20
<0.20
<0.05

0.10
0.10
0.05
0.05
0.02
0.05
0.20
0.05

_ 0.05 .
0.10
0.05
0.05
0.10
0.05
0.20
0.20
0.05

200.7
200.7
200.7
200.7
200.7
200.7
219.1
200.7
200.7
200.1
200.7
200.7
200.1
200.7
200.7
200.7
200.7

04 Apr96
0 4 Apr 9 6
0 4 Apr 9 6
04 Apr96
04 Apr96
0 4 Apr 9 6
04 Apr96
04 Apr96
04 Apr96
04 Apr96
04 Apr96
0 4 Apr 9 6
04 Apr96
04 Apr96
0 4 Apr 9 6
0 4 Apr 9 6
04 Apr96

Non-Metals
Calcium
Magnesium
Potassium
Sodium

me/L
ms/L
ms/L
ms/L

40
9.7
17
640

0.10
0.20
1.0
0.50

200.7
200.7
200.7
200.7

04 Apr96
04 Apr96
04Apr 96
04 Apr96

M R L = \1mR¢p°11ins Limit

9w4v/k/
Maja Chadwick, Inorganic Lab Manage

MPI17Q3,DOC/m



L A BO R A T o I E S
MCKENZIE 3725 E Anima Ave

Sano One
°no¢nn As aso4c
Volcé 153 0-azss
FAX 1.6$2' 4?0-C756
ADHS cense AZ cos

Malcolm Pirnie. Inc
Am Tim Francis/MpI
432 n. 44th St.. #400

Phvwiln AZ 85008

Darn Sampled:
Dame Received
Date Reported:
McKenzie I.D.:

Project No
Project Name:

19 Mar 96
20 Mar 96
09 Apr 96
E96-2704
2602-002
Gila Baud

Cum Idaxtiiicationz MW3 s

M 894 MRL EPA Method
Date

I4UIBIV

meals. Dissolved
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chrondum
Cobalt
Copper
Iron
L¢aa
Manganese
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc

ws/L
ws/L
ms/L
ms/L
ms/L
ms/L
nag/L
ms/L
me/L
ms/L
ms/L
ans/L
ms/L
ms/L
msfL
ms/L
ms/L

<0. 10
<0.10
0.06
<0.05
<0.02
<0.05
<0.20
<0.05
<0.05
<0. 10
0.09
<0.05
<0. 10
<0.05
<0.20
<0.20
<0.05

0. 10
0. 10
0.05
0.05
0.02
0.05
0.20
0.05
0.05
0. 10
0.05
0.05
0. 10
0.05
0.20
0.20
0.05

200.7
200.7
200.7
200.7
200.7
200.7
219.1
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7

04 Apr96
04 Apr96
04Apr96
04Apr96
04Apr96
04 Apr96
04 Apr96
04Apr96
04 Apr96
04Apr96
04Apr96
04Apr96
04 Apr96
04Apr96
04Apr96
04Apr96
04 Apr96

Non-Metals
Calcium
Magnesium
Potassium
Sodium

0.10
0.20

ms/L
Ins/L
ms/L
ans/L 400 0.50

200.7
200.7
200.1
200.7

04Apr96
04Apr96
04 Apr96
04Apr96

MRL = Minimum R¢p0tli1'1s Limit
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Round 3 u April 26-29, 1996
( m w - 1 s ,  m y - z s ,  m w . 3 s ,  m w - 4 s ,  M y - s s ,  m w - 6 s )
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\
useMCKENZIE ,f *

L A BO R A T O R I E S

3725 E Atlanta Ave
Suite One
Pnoenu. AS 85040
V0I¢€ (6023 470-0286
FAX: (6021 470-0756
ADHS License AZ 0034

Malcolm pima, mc. (MPI)
Arm: Tim Francis
432 n. 44:11 swf, #400
whom,z8500s

DaleSalnnpled: 29 Apr 96
Date Received: 29 Apr 96
Dain Analyzed: 09 May 96

: 23 May 96
McKenzie I.D.: E96-4091
Uris Rcpdrted: us/L (ppb)
Project No.: 2602-002
Project Name: Gila Bend Land.
Page I off
Correaad Report: II Jul 96

DatcRcported

EPA 8260

Compound MW-2S MRL

5.0
5.0
5.0
5.0
5.0

10
5.0
5.0
5.0
5.0
5.0

<5.0
<5.0
<5.0
<5.0
<5.0

<10
<5.0
<5.0
<5.0
<5.0
<5.0

<10
<5.0

<10
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
6 .0
<5.0
<5.0
<5.0
6 .0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0

10
5.0

10

Benzene
Bromobenzeme
Bromochloromethalne
Bromodichloromethane
Brom of o rm
Bromomethane
n-Butylbenzene
sec-Butylbenzene
ten-Burylbenzene
Carbon tetrachloride
Chlorobcuzenc
Chloromethane
Chloroform
Chloromethane
2-Chlorotoluene
4-Chlorotoluene
Dibromochloromethane
1,2-Dibromo-3-chloropropane
1 _2-Dibromoethane
Dibromomethame
1,2-Dichlorobenzcne
1 .3 -Dichlorobenzene
1,4-Dichlorobenzene
Dicldorodif luoromethane
1, 1-Dichloroethane
1 ,2-Dichloroethane
1, 1-Dichloroethene
cis-1,2-Dichloroethale
trans- 1 ,2 -Dichloroethare
1 ,2-Dichloropropane
1.3-Dichloropropane
2,2-Dichloroproparre
1,  l -Dichloropropare
cis- 1 ,3-Dichloroproperre
trans- 1,3-Dichloropropene

5.0
5.0
5.0
5.0
5 .0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

MPI409LDOC/sl comm>znTlAL AND PRWILEGED



MCKENZIE
L A BO R A T o R I E S

372s = Atacama Ave.
Suns One
Pho8mx_ AZ 85040
Vance' (602? 470~0288
FAX: (602\ 470~0756
ADHS License AZ 0034

Malcolm Pirnie, Inc. (MPI)

\

Doe Sampled: 29 Apr 96
Dm Received: 29 : f t  96
Date Analyzed: 09 ay 96
Dare Reported:
McKa1z:ie I.D.:
Units Reported:
Project: No
Project Name
Page 2 off
Correaad Report: II Jul 96

23 May 96
E96-409 I
us/L (ppb)

.: 2602-002
: Gila Band Land.

EPA 8260

Compound MW-2S M R L

Ethylbamzeue
Hexachlorobutadiene
Isopropylbemme
Methylene chloris&
Naphthalene
n-Propylbemzale
Styrene
Tetrachloroethcne
1,1, 1,2~Tetrachloroethane
1, l,2.2-Tetxachloroethame
Toluene
l,2,3-Trichlorobeuzene
1,2,4-Trichlorobenzeue
1,1, l -Trichloroethane
I, 1,2-Trichloroethane
Trichloroethane
Trichlorofluoromethane
1 ,2,4-Trimethylhenzene
1,3,5-Trimethylbauzeme
Vinyl chloride
Xylene (total)

<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
6 . 0
<5.0
<5.0
<5.0
<5.0
<5.0

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

<10
9.7

10
5.0

Surrogate Percent Recoveries % Recowerv Rccoverv Limits

4-Bromofluorobaazene
Dibromofluoromcthanc
Toluene-d8

94
103
96

86-115
86-118
88-110

MRL = Minimum Rfwoftivs Limit

" '. / ' / 4  r ..,¢' '
Tr=°¢y k Organic Laboratory Supervisor

MPI409 I .DOC/sl conrmsnnJu.4nnrnlvn.n:an

34



MCKENZIE
L A B O R A T O R I E S

3725 E. Atlanta Ave
Suite One
Phbéhlx AZ B504C
Voice; (602\ 470-0255
FAX. (802) 470-C"5E
ADHS License AZ 0034

Malcolm Pirie, Inc. (MPI)
Arm: Tim Francis
432 N. 44th Street, #400
Pboenizg Z 85008

29 Apr 96
29 Apr 96
09 May 96
23 May 96
E96-4092
Hs/L (ppb)
2602-002
Gila Bend Lama.

l

Dare Sampled:
Dare Received:
Dale Mnalyzed:
Dare Reported:
McKa1:zie I.D.:
Units keportedz
ProjectNo.:
Project Name:
Page I off
Corrected Report: II Jul 96

EPA 8260

Compound MW-3S MRL

<5. 0
<5 . 0
<5.0
<5.0
<5.0

<10
<5.0
<5.0
<5.0
<5.0
<5.0

<10
<5.0

< 1 0

5.0
5 .0
5 .0
5.0
5.0

10
5.0
5 .0
5 .0
5 .0
5.0

10
5.0

10

Benzene
Bromobemzene
Bromochloromahane
Bromodichloromethane
Bromoform
Bromomethane
n-Butylbeuzeme
sec-Butylbenzene
terr-Butylbenzene
Carbon tetrachloride
Chlorobenzemc
Chloroethame
Chloroform
Chloromethane
2-Chlorotoluene
4-Chlorotoluene
Dibromochloromexhane
1 ,2-Dibromo-3-chloropropane
1 ,2-Dibromoethane
Dibromomethane
1,2-Dichlorobenzexne
l ,3-Dichlorobenzene
1,4-Dichlorobenzene
Dichlorodifluoromethane
1, 1-Dichloroethane
1,2-Dichlorodhane
1, 1 -Dichloroethene
cis-1,2-Dichloroetheue
trans-1,2-Dichloroethene
1 .2-Dichloropropane
1 ,3-Dichloropropane
2,2-Dichloropropane
1, I -Dichloropropemle
cis- I ,3-Dichloropropene
trans- 1 ,3-Dichloropropene

<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5 . 0
<5 . 0
<5.0
<5 . 0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0

5 .0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5 .0
5.0
5.0
5.0
5.0
5 .0
5 .0
5 .0
5.0
5.0
5.0
5.0

MPI409 I .DOc/sl CONFIDENTIAL AND rnxvnmcmn
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MCKENZIE
L A B O R A T O R I E S

3725 E Asama Ave.
Suite One
PHQSNX A: 85040
VOICE. (602) 470-0288
FAX: (6023 470.0756
ADHS License AZ 0034

Malcolm Pirnie, Inc. (MPI)

•

Dame Samnpzea
Daze Received
Date  Anal yz ed
Dat e  Repor t ed

U n i t s

. : 2 9  A p r  9 6
3 2 9  A p r  9 6
: 0 9  M a y  9 6
: 2 3  M a y  9 6

McKcnz de I . D. : E 9 6 - 4 0 9 2
.  Re p or t e d :

Project No. :
Pr oject Name: Gi la  Bend Land.
P a g e 2  o f f
C o r r e a a d  R e p o r t :  I I  J u l 9 6

H8/L (ppb)
2602-002

E P A  8 2 6 0

Com p ou n d MW-3S MRL

<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0

5.0
5.0
5.0
5_0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

Ethylbenzemc
Hexachlorobutadiene
Isopr opylbalzene
Methylene chlor ide
Naphthalene
n-Propylbenzenc
Styfgne
Tetrachloroethane
1,  1,  L2-Tetxachloroahane
1, 1,2,2-Tetrachloroethane
Tol uene
1.2,3-Tr ichlorobanzene
l , 2 , 4 -Tr i ddor obenz ene
1, 1, 1-Trichloroethane
1. 1,2-Tr ichloroethane
Tr ichloroethene
Tr ichlorofluoromethane
l  .2,4-Tr imethylbenzene
1,3,5-Tr imethylbenzene
Vinyl  chlor ide
Xylene ( total )

<10
8.5

10
5 . 0

Surrogate Percent Recover ies %  Rec ov e rv Recover v L imi ts

4-Br omofluor obenzene
Dibromof luoromet&1ane
T o l u e n e - d 8

9 5
103

9 6

8 6 - 1 1 5
8 6 - 1 1 8
8 8 - 1 1 0

MRL = Minimum Repomng Limit

Tf=~=Y=*4l<>ck=n, Organic Laboratory Supervisor
MpI409l.Doc/d CONFIDENTIAL AND rnwnmczn



MCKENZIE
L A B O R A T O R I E S

3T25 E Al\anta Ave
Sure One
Pno€mx. AZ 85048
Vance (602) 470.0288
FAx (602\ 470.075e
ADHS License AZ 0034

,lmMalcolm Pirie (MPI)
Attn: Tim Francis
432 n. 44th Street, #400
Phoenix, z 85008 I

Date Sampled: 29 Apr 96
Dare Received: 29 Apr 96
Dare Analyzed: 09 Mav 96
Dare Reported:
McKende I.D.:
Units Reported:
Project No.:
Project Name: `
Page I off
Congaed Report: 11 Jul 96

23 May 96
E96-4093
us/L (ppb)
2602-002
Gala Bend Land.

EPA 8260

Compound mw-6s MRL

Benzene
Bromobanzene
Brornochloromahane
Bromodichloromethane
Bromoform
Bromomethane
n-Butylbemzene
sec-Butylbenzeme
term-Butylbenzene
Carbon tetrachloride
Chlorobenzene
Chloromethane
Chloroform
Chloromethane
2-Chlorotoluene
4-Chlorotoluene
Dibromocldoromethane
1 ,2-Dibromo-3 -chloropropane
L2-Dibromoethane
Dibromomethane
1,2-Dichlorobenzene
1 ,3 -Dichlorobenzene
1 ,4-Dichlorobenzene
Diehlorodifluoromahane
1, l -Dichloromethane
1 ,2-Dichloroethane
1 , 1 -Dichloroethene
cis- 1 ,2-Dichloroethene
trans-1,2-Dichloroethene
1.2-Dichloropropane
1 ,3-Dichloropropane
2,2-Dichloropropane
1, 1 -Dichloropropene
cis-1.3-Dichloropropene
trans-1,3-Dichloropropeme

<5.0
<5.0
<5.0
<5.0
<5.0

<10
<5.0
<5.0
<5.0
<5.0
<5.0

<10
<5.0

<10
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0

5.0
5.0
5.0
5.0
5.0

10
5.0
5.0
5.0
5.0
5.0

10
5.0

10
5.0
5.0
5.0
5.0
5,0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

MPI4091 .DOC/sl CONFIDENTIAL ANDPRNILEGED



MCKENZIE
L A B o R A T O R I E S

3725 E. Auanza Ave.
SulI8 One
Phoenix AZ B504C
Voice; (602\ 470-0z8e
FAX (602) 470-0756
ADHS cense AZ 0034

Malcolm Pirie, Inc. (MPI) 29 Apr 96
29 r 96
09 y96
23 May 96
E96-4093
us/L (ppb)
2602-002
Gila Baud Land,

Uate Sampled:
Dare Received:
Dare 1'\H2ly2¢¢
Date Reported:
McKenzie I.D.:
Units Reported:
Project No.:
Project Name:
Page 2 off
Carreaed Report: 11 Jul 96

EPA 8260

Compound my-a$ MRL

5_3
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0

7.2

Ethylbenzeoe
Hexachlorobumdiene
Isopropylbenzenc
Methylene chloride
Naphthalene
Il-pl'opylbcDz¢u§
Styrene
Tetrachloroethene
1, 1, 1,2-Tetrachlomethane
1, 1,2,2-Tetrachloroethane
Toluene
1,2,3-TrichlorobcuzJcne
1,2 ,4-Trichlorobenzelne
1, 1, 1-Trichloroethane
1 , 1 .2-Trichloroethane
Trichloroethane
TrichloroHuoromethane
l ,2,4-Trirnethylbenzene
1 ,3,5-Trimethylbalzene
Vinyl chloride
Xylene (total)

<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

<10
17

10
5.0

Surrogate Percent Recoveries % Recoverv Recoverv Limits

4-Bromofluorobenzeme
Dibromofluoromethane
Toluene-dg

94
102
96

86-115
86-118
88-110

9

M R L Minimum Reporting

Tm ew L Organic Lamboraromy Supervisor

MPI409l.DOc/sl

1 a
.

con1=mn1~mA1. AND PIIVILEGID



MCKENZIE
L A B O R A T O R I E S

¢

3. 25 = Axlama Ave
Suite One
Pnoenlx. AZ S504C
Voacez (602`» 470-0258
FAx~ (602» 470_0*55
ADHS License AZ 0034

Malcolm Pimic, Inc. (MPI)
Ann: Tim Francis
432 n. 44th Sauer., #400
Phoenix, Z 85008

Dare zed
Date 1iA3sm

Date Sampled: N / A
Date Received: N/ A

: 09 May 96
: 23 May 96

McKenzie I.D.: N/A
Units Reported:
Project No
Project Name
Page I off
Corrected Report: I I Jul 96

us/L (péab)
.: 2602-0 2

2 Gila Bend Land.

EPA 8260

Compound Me=thod Blaluk MRL

5.0
5.0
5.0
5.0
5.0

10
5.0
5.0
5.0
5.0
5.0

10
5.0

10

I

Benzene
Bromobenzene
Bromochloromethane
Bromodichloiomethane
Bromoform
Bromomethanc
n-Butylbenzene
sec-Butylbenzene
t8l1-BLltylb€l1z¢ll€
Carbon tetrachloride
Chlorobemzene
Chloromethane
Chloroform
Chloromethane
2-Chlorotoluene
4-Chlorotoluene
Dibromochloromethane
1.2-Dibromo-3-chloropropane
1 .2 -Dibromoethane
Dibromomethane
1 ,2-Dichlorobenzene
l ,3-Dichlorobemzene
1 ,4-Dichlorobenzene
Dichlorodifluoromethane
1, 1-Dichloroethane
1.2-Dichloroethane
1, l -Dichloroethene

trans- l ,2-Dichloroethcne
1,2-Dichloropropane
I ,3-Dichloropropane
2,2-Dichloropropane
1, I-Dichloropropene
cis-1 ,3-Dichloropropame
trans-1,3-Dichloropropeme

cIs-1 2-Dichloroethene

<5.0
<5.0
<5.0
<5.0
<5.0

<10
<5.0
<5.0
<5.0
<5.0
<5.0

<10
<5.0

<10
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
6 . 0
<5.0
<5.0

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

MPI4091.DOC/sl CONFIDENTIAL AND PRWILEGED



MCKENZIE
L A B o R A TO R I e S

3725 :. Asama Ave.
SURQ One
Pr10enlx RZ 85040
Vance: (602) 470-0285
FAX _(502) 470-0756
ADHS License AZ 0634

Malcolm pima, lm. <mpn

.1 . 2602-002
I Gila Bend Land.

\

Date Sampled: N / A
Dm  Rev i ved : N / A
Date Analyzed: 09 May 96
Dare Reported 23 May 96
McKsuuzle I D N / A
Urns R=p0rwd us/L (ppb)
Project No
Project Name
Page 2  o f f
Carrec1edR¢port :  ll Jul 96

EPA 8260

Compound Method Blank MRL

Ethylbeuzeme
Hexachlorobutadiene
Isopropylbenzene
Methylene chloride
Naphthalene
11-pl'opylbGoz¢l1€
Styrene
Tetrachloroethenc
1, 1 , I,2~Tetrachloroethane
1, 1,2,2-Tetxachloroetbame
Toluene
l,2,3-Trichlorobenzezue
1 .2,4-Tricldorobenzene
1, l, 1-Tricldoroethane
1. 1,2-Trichlorodhane
Trichlomethene
Trichlorofluoromethane
1,2,4-Trirnethylbenzeme
1,3.5-Trimetlmylbexnzale
Vinyl chloride
Xylene (total)

<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5_0
5.0
5.0
5.0

<10
6.0

10
5D

Surrogate Percent Recoveries % Recoverv Recovery Limits

4-Bromofluorobenzene
Dibromofiuoromethane
Toluene-d8

96
101
96

86-115
86-118
88-110

MRL = Minimum Reporting Limit

Ww M Organic Laboratory Supervisor

MPI409 l.Doc/d con1=msnmx.nmrnxvn.ncnn



IVICKENZIE
LABOFIATGR E S

Malcolm Pirie, In-2. (MPI)
Aim: Tim Lands
432 n. 44th Suva, #400
Phoenix; z 85008

Date Sampled 29 As 96
Dane Received 29 ApI 96
DameAnalyzed 09 May

23 Ma;
m¢x==l2i¢ I.D E96-4091

. Rzponed ppb)
Project No.: 2652-002
Project Name Band Land
Page I off
Carneated R . 30 May 96

EPA 8260

Compound MRL

Bcnzmz
Bmmnobenzcxne
Bromochloromethanz
Bromodichloromahanc
Bromoform
Brumomaimne
n-Butylbazzexle
sec-Butylbenzumc
ten-Butylbenzene
Carbon tetrachloride
Chlorobennzenc
Chloroform
Chloromethane
2-Chlorotoluenc
4-Chlorotoluene
Dibromochloromnethane
1,2-Dibromo-3-chloropropane
1,2-Dibromoethane
Dibromomethalne
1 ,2 -Dichlorobeuzeue
1 , 3 -Dichlorobenzene
1,4-Dichlorobenzene
Dichlorodifluoromahane
1 , 1 -Dichloroethanc
I ,2-Dichloroethanc
1, I -Dichloroetbene
cis-1,2-Dichloroethule
trans-1.2-Dichloroetimene
1,2-Dichloropropane
1.3-Dichloropropane
2.2-Dichloropropanc
1, 1-Dichloropropcne
cis-1,3-Dichloropropenc
trans- 1 ,3-Dichloropropnne

<5.0
6 .0
<5.0
<5.0
<5.0
6 .0
<5.0
<5.0
< . 0
<5.0
<5.0
<5.0
<5.r
<5.0
2-.0
5.0

6 .0
<5.0
<5.0
6 .0
<5.0
<5.0
<5.0
<5.0
<5.0
6 .0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

SUPERSEDED
W

MpI4091.Doc/sl courmmwmnuunnrvuznm

m w -

i



MCKENZIE -*t:.3F1fE1 Ave
is . .  re Qne

LABORATORIES
ADd-:S ;.;:Er"se 8

Malcolm pm, nm. (MPI) Dine Sampled: 2 9  A p r  9 6
Dame Reedved: 2 9 9 6

: 0 9 _  9 6
: 2 3  M a y  9 6

M q K m : d e  I . D . :  E 9 6 - 4 0 9 1
3 8 ? N  l a t e d :

w o
Pr oject  Name
P a g e  2  o f f
C o r r e a ¢ d R ¢ o n :  3 0  M a y  9 6

us/L (ppb)
as 2602-002

: Gila Baud Land.

EPA 8260

Com p ou n d MW-2S MRL

Ethylbenzenc
Hcxach l or obutad i m c
kopropylbenzamc
Mahyl cnc ch l or i de
Naphmhalenc
n-Propylbenzene
Styrene
Temrachloroethmnc
1, 1 ,1.2-Tetr achlor odhane
1, 1,2,2-Tetrachloroahmne
Toluene
1,2.3-Tr ichlorobenzaxc
1,2,4-Tr ichlor obalzunc
1, 1, I -Trichloroemhlanc
1 , 1 ,2-Trichloroethane
Tr ichloroethane
Tr ichloroHuoromethanc
1.2,4-Tr imethylbenzulc
1,3,5~Tr imethylbenzme
Vinyl  chlor ide
Xylene ( total )

<5.0
<5.0
<5.0
<5.0
6 . 0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0

9.7

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

Surroeare Percent Recover ies %  Re c o v e r y Recover y L imi ts

4 - B r o m o f l u o r o b e n z e n e
Dibr omofluor omethane
T o l u e n e - d 8

94
103
96

86-115
86-118
88~110

M R L = \1MR'=p°f¢i118

I

_ay

4
4 F

g_j
t8w~'*@% £6

supervisor
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LABQ 9
MCKENZIE

/_/ E

Malcolm Pirie, Inc. (MPI)
Aim: Tim Francis
432 n. 44th Sued, #400 .
Plwwix, z 85008

29Apr96
ZQ 96
09 y96
23 Mav96

l

nm $Il1Hl=1=¢
DM Reedved:

Axualvzedz
Dime n=»a~=¢
Mqxanm I.D.: £96.4692

: u b)

"°i°°' ~:;.. 88
p¢g¢ 1 off . '
CurneddR¢an: 30 May 96

EPA 8260

Compound MRL

Benzene
Bromobenzene
Bromochloromcthane
Bromodichloromethane
Bromoform
Bromommemhalne
n-Butylbenzene
sec-Butylbenzene
ten-Butylbanzene
Carbon tetrachloride
Chlorobenzene
Chloroform
Chloromethane
2-Chlorotoluene
4-Chlorotoluene
Dibromochloromethame
1,2-Dibromo-3-chloropmpane
1 .2 -Dibromoethane
Dibromomethane
1 ,2 -Dichlorobemxzene
1 ,3-Dichlorobeuzene
1,4-Dichlorobenzene
Dichlorodifluoromahane
1, I -Dichloromethane
1 ,2-Dichloroethane
1. 1-Dichloroethene
cis- 1 ,2-Dichloroethene
trans-1,2-Dichlorocthcue
1 ,2 -Dicbloropropane
1.3-Dichloropropanme
2,2-Dichloropropane
1, 1 -Dichloropropene
cis~1,3-Dichloropropene
trans-1,3-Dichloropmpcne

<5.0
<5.0
<5.0
<5.0
<5.0
<5.o
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

MPI409 LDOC/sl
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MCKENZIE
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M a L J "-4 ! Lu-. ".3

Malcolm nm. (MPI)

I

DM: Sampled: 29 Apr 96
nm Rncdveds 29 96
Due Analyzed: 09 _ 96

: 23 Mav 96
m qxgm  I .D. :  E96-4092

P i q u e o.: .
Project Nmxc: Gila
P l ug :  242
Curneaed R4an: 30 Marv 96

H8/L (ppb)
2602-002
Gda Bend Land.

EPA 8260

Compound M R L

Ethylbezuzenc
Hexachlorobutadime
lsopropylbenzenc
Mcthylaze chloride
Naphthalene
n-Propylbenzene
Styrene
Tetrachloroethcne
1,1- 1 .2-Tetrachloroethanc
1 , 1,2,2-Tetrachloroethanc
Toluene
1 ,2.3~Trichlorobemzanc
l,2,4-Trichlorobenzaxa
1.I , I-Trichloroethanc
1 _ L2-Trichloroethanc
Trichloroethane
Tr~ich1oroHuoromethane
1 .2.4-Trimethylbenzene
1.3,5-Trimethylbenzenc
Vinyl chloride
Xylene (total )

<5. 0
<5 . 0
<5 . 0
<5 . 0
<5 . 0
<5 . 0
<5 . 0
<5 . 0
<5 . 0
<5 . 0
<5 . 0
<5 . 0
<5 . 0
<5 . 0
<5 . 0
<5 . 0
6 . 0
<5 . 0
<5 . 0
<5 . 0

8.5

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

Surrogate Percent Recoveries % Recovcrv Recovcrv Limits

4-Bromofluorobenzene
Dibromofluoromethalne
Toluene-d8

95
103
96

86-115
86-118
88-110

M R L = umR=p0>mgLimn

4 41.44 1
T w w e y  L f wti, Organic Lalbonarory Supervisor
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Malcolm PiI11i¢. Inc. (MPI)
Arm: Tim Francis
432 n. 44th Sum, #400
pp<»¢mix, z 85008

29 Apr 96
29 Apr 96
09 May 96

Dun Samplers

DM: Analyzed:
Doe nqIam¢.- 23 m; 1 96
McKenzie I.D.: E96-4893
Units ° b)
Prujea o.: 2 2383
Project Name: Gila
Page I  q f2
Carneaed R4av1: 30 May 96

G1la Beud Land.

EPA 8260

Compound MW-6S MRL

Bcnzclme
Bmmobexuzeme
Bromnochloromethane
Bromodichloromethanz
Bromoform
Bromonwtbane
n-Butylbeuzene
sec-Butylbenzcne
tort-Butylbenzeue
Carbon tetrachloride
Chlorobeuzeuc
Chloroform
Chloromethane
2-Chlorotoluene
4-Chlorotoluene
Dibromochlommcthanc
1,2-Dibromo-3-chloroprcpane
1.2-Dibromoethane
Dibromomethane
l .2-Dichlorobenzenc
1 ,3-Dichlorobemzene
1,4-Dichlorobenzene .
Dichlorodifluoromethane
1, 1 -Dichloromethane
1.2-Dichloroethane
1, I -Dichloroethene
cis-1,2-Dichlorocthcne
trans- I ,2-Dichloroethene
1.2-Dichloropropanc
1,3-Dichloropropane
2,2-Dichloropropane
1, 1 -Dichloropropene
cis-1,3-Dichioropropam
trans-1,3-Dichloropmpamc

<5.0
<5.0
<5.0
6.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
6 .0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
6 . 0
<5.0
6.0

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

MPI409 LDOC/sl oonrmmrm.Annrmvn.zcn>
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Malcolm Pimic, Inc. <mpn

Dali¢Reported
McKenzie

4

nwsuupw 29 Apr 96
Dime Reudvud: 29 96
Dun Analyzed: 09 '96

I_D_~_'

Pmjea o. :

z .»'I.°'3 'of;'*
Curneaedkepan: 30 May 96

23 M,8, 96
E96-4093
l18/L (ppb)
2602-002

: Gila Bend Land.

EPA 8260

Compound MRL n

5.3
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0

7.2

Ethylbcnzanc
Hcxachlorobutadicm
lsopropylbenlzmc
Methylalc chloride
Naphmhalenc
n-Prupylbenzene
Styrene
Tcuzlchloroethcue
1, 1, 1.2-Tetrachloroethane
1, 1,2,2-Tetrachloroetbane
Toluene
1 .2,3-Trichlorobeuzenc
1,2.4-Trichlorobmzene
1, 1,I-Trichloroethane
1.L2-Trichloroethanc
Trichloroethane
Trichlorofluoromcthane
1.2.4-Trimethylbcnzenc
L3,5-Trimethylbalzme
Vinyl chloride
Xylene (total)

<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0

17

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

Surroaaxe Percent Recoveries % Recovery Rgcoverv Limit;

4-Bromofluorohenzazc
Dibromofluoromethane
Toluene-d8

94
102
96

86-115
86-118
88-110

M R L = umR¢p0mn~g

Thew L Organic Labwtvrs' Supervisor
MPl4091 .Doc/sl conrmnmAI.4nn rsuvnzcm

mw-65
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Malcolm Pirie, Inc. (MPI)
Arm: Tim Francis
432 n. 44th Sta¢¢. #400
Phoenix, Z 85008

Dame Sampled:

83.
;3ectR§:o> :

Page I  o f f

N / A
N / A
09 May 96
23 May 96
N / A
ms/L (ppb)
2602-002
Gilal Bend Landfill

EPA 8260

Compound Method Blzlnk L
Benzene
Bromobenzenc
Bromochloromcthanc
Bromodichlorometbane
Bwmoform
Brcmomethanc
n-Butylbenzene
sec-Butylbenzenc
ten-Butylbenzcne
Carbon tetrachloride
Chlorobenzene
Chloroform
Chloromethane
2-Chlorotoluene
4-Chlorotoluene
Dibromochlorumemhuane
1,2-Dibromo-3-chloropropane
1 ,2 ~Dibromoethane
Dibromomethanc
1,2-Dichlorobenzene
1 ,3-Dichlorobenzens
1 ,4-DicMorobmzene
Dichlorodifluoromethane
1 , I-Dichloroetlmmc
1,2-Di¢111Qr<>ezmlan=
1, 1-Dichloroethene
cis-1,2-Dichloroahene
trans-1,2-Dichloroethene
1 ,2-Dichloropropanc
1 ,3 -Dichloropmpanc
2,2-Dichloropmpane
1, 1 -DiWo@ropme
cis-1,3-Dichloroprcpene
u'ans-1,3-DicMowwpme

6 . 0
<s.o
6 . 0
<5.0
<5.0
6 . 0
<5.0
<5.0
6 . 0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
6 . 0
<5.0
<5.0
<5.0
<5.0
6 . 0

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

Mpl4007.Docld oon1=m:1mAL ANDPRIVILEGED



MCKENZIE
LABQRA - al- - | 4- -

ar *

UMalcolm Pimic, lm. (MPI)

\

DWSIIHWIW
Doe ° -

m81br v
www o.:
PIujeaName: Gila
n¢g¢zvf2

N/A
N/A
09 Ma) 96
23 May 96
N/A
H8/L (ppb)
2602-002
Gila Band Landfill

EPA 8260

Compound Method Blank M R L

Etbylbmzene
Hexachlorobutadialc
lsopro ylbqmzmg
Many me chloride
Naphthalmc
n-Propylbcnzene
Styrumc
Tetranchloroethene
l,l,l,2-Tetrachloroethane
1,1,2.2-Tetrachloroahane
Toluene
1 ,2,3-Trichlorobenzazc
l,2,4-Trichlorobenzme
1, 1, 1 -Trichloroethzane
1, 1,2 -Trichloroethane
Trichloroethcnc
TrichloroHuoromcthanc
1.2,4-Trimethylbeuzme
1.3.5~Trimethvlbenzenc
Vinyl chloride
Xylene (total)

6 . 0
<5.0
<5.0
<5.0
6 . 0
6 . 0
6 . 0
<5.0
<5.0
6 . 0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

% Recovery Recovery LimitsSurrogate Percent Recoveries

4-Bromofluorobenzcne
Dibromofluorometbane
Toluene-d8

96
101
96

86-115
86-118
88-110

M R L  - Reporting

4 ? / / / r { (
T1'2°¢W Organic Laboratory Supervisor

MPI4007.DOC/II CONFIDlNTlALANDNIVN.SCZN
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Malcolm Pirnie, Inc. (MPI)
Ann: Tim Francis
432 n. 44th Street, #400
Phoenix, Z 85008

DaIs~Saunpied: N/A
Date Reedved: N/ A
Date Mnalyzedz 09 May 96

Reported: 23 Ma .96
McKenzie I.D.: N/ A 5
Ulnirs o 8/L (Ppb)
Project o.: 2602-002
Prqea Name: Gila Bend Landfill

EPA 8260

Quality Control Data

Client I.D.: Blank Spike

Sample
Result

%
Rec.Compound

Cone.
Spiked

Spiked
Sample

pup-
Rec. RPD

Banzelue
Chlorobaxzene
1, I -Dichloroethzzuc
Toluene
Trichloroetheuc

<5.0
<5.0
<5.0
6.0
<5.0

50.0
50.0
50.0
50.0
50.0

55.8
51.9
58.9
51.9
56.3

112
104
118
104
1-13

57.5
53.7
61.2
53.8
57.7

115
107
122
108
115

3
3
4
4
2

70-130
70-130
70-130
70-130
70-130

% Recovery =
Spiked Sample Rxult - Sample Rsult 100

Spike Coucmtxahon x

RPD (Relative % Diiewenoe) =
Spilled Sample Tumult - Duplicate Spilled Sample Tumult

Average of Spiked Samples x l 0 0

Tn

MpI4007.Doc/sl

b¢k=tr, Ol82lnic I-=b°I=t°t>' Supervisor

-Np

'BO 1;

CONPlDEN'1'lALANDIINI!.EGED

3:314
Sample

Limits
% Rec.
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MCKENZIE
L A BO R A T O R I E S

3T"5 E A°ia"":a Ava
Sur!! One
°r*oe'~=: A: e=~:=-so

FAX is: -=°'a-c'§e
AD*:S License AZ 8.5-

Malcolm Pirnie, lm. (MPI)
Arm: Tim Francis
432 n. 44th sum, #400
Phoqnx,Az ss0os

Dame Sampled:
Dare Rweuived
Dam Reported
McKcnzxe I D

Project No
Project Name

26 Apr 96
26 Apr 96

: 14 May 96
. . . : E96-4007

. __' 2602-002
, : Gila Bend Landry

Chem Idacmiicationz MW-4S

Parameter Result MRL EPA Method
Date

Analyzed

Metals. Total
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
C0pp¢f
Iron
Lead
Manganese
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc

ws/L
ans/L
ms/L
ws/L
ws/L
ms/L
m s/L
ms/L
ms/L
ms/L
ms/L
m s/L
ms/L
ms/L
m s/L
ms/L
ms/L

<0. 10
<0.10
<0.05
<0.05
<0.02
<0.05
<0.20
<0.05
0.13
<0. 10
<0.05
<0.05
<0. 10
<0.05
<0.20
<0.50
<0.05

0.10
0.10
0.05
0.05
0.02
0.05
0.20
0.05
0.05
0. 10 .
0.05
0.05
0. 10
0.05
0.20
0.50
0.05

200.7
200.7
200.7
200.1
200.7
200.7
219.1
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.1
200.7

01 May 96
01 May 96
01 May 96
01 May 96
01 May 96
01 May 96
07 May 96
01 May 96
01 May 96
01 May 96
01 May 96
01 May 96
01 May 96
30 Apr 96
01 May 96
01 May 96
01 May 96

Non-Metals. Total
Alkalinity
Calcium
Chloride
Fluoride
Magnesium
Nitrate/Nitrite-N
p H
Phenol
Potassium
Sodium
Specific Conductance
Sulfate
TDS
TOC

mg/L as CaCO3
m s/L
ms/L
ms/L
m s/L
m s/L
S.U.

Ins/L
ms/L
m s/L

mhos/an
ms/L
ws/L
has/L

240
37
1,400
8.2
16
23
7.9
<0.005
6.4
1,200
5,380
740
3,500
1.8

5.0
0.10
5.0
0.10
0.20
0.10
N/A
0.005
1.0
0.50 .
1.0
5.0
5.0
1.0

SM2320B'
200.7
325.2
340.2
200.7
353.2
150. 1
420. l
200.7
200.7
120.1
315.4
160. 1
415.2

01 May 96
01 May 96
07 May 96
29 Apr 96
01 May 96
02 May 96
26 Apr 96
01 May 96
01 May 96
01 May 96
29 Apr 96
06 May 96
29 Apr 96
01 May 96

MRL = Minimum R¢p°f\i°8 Limit
*Standard Methods for the Exaxninarim ofWalcr and Wastcwaxcr, 18th Edition, 1992.

a f4/44/4
Maja Qhadwidc, Inorganic Lab Manager

MPI4007.DOC/m CONFIDENTIAL AND !lWlI.EGED

M88



MCKENZIE
L A B O R A T O R I E S

-:""':' : A:.8*:a Aw
Ba. st- C*G
=_3@""\ 4. :a_._;-
's.. sf .e:.. . : * '  2:8:
=4:-. .ac :  =' : - : '=e
A"'.8 L.-C9"$P =.: c::=-

Malcolm Pirnie, Inc. (MPI)
Aim: Tim Francis
432 n. 44th sum, #400
Ph0¢1t\iJ¢,AZ 85008

Dime Slnuplefh
Dame l*='=dv°'l
nm Rqaaned: v
MeK:azie I.D.:
Project No.:
Project Name: Gila

26 Apr 96
26 Apr 96
14 Ma) 96
E96-4008
2602-002
Gala Bend Landau

Client ldcnmification: MW-IS

Paxamdcr R=svlt EPA memqg
Dan:

AQUIZIVM

Metals, Total
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
C°pp¢r
run

Lead
M="8='""°
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc

ws/L
msfl-
ms/L
Husfl-
Ins/L
ume/L
ans/L
ms/L
ms/L
me/L
ms/L
ms/L
me/L
ms/L
ms/L
ms/L
has/L

<0.10
<0. 10
0.11
<0.05
<0.02
<0.05
<0.20
0.25
6.8
<0. 10
0.24
<0.05
<0. 10
<0.05
<0.20
<0.50
<0.05

0.10
0.10
0.05
0.05
0.02
0.05
0.20
0.05
0.05
0 . l 0 `
0.05
0.05
0.10
0.05
0.20
0.50
0.05

200.7
200.1
200.7
200.7
200.1
200.7
219. 1
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7

01 May 96
01 May 96
01 May 96
0lMay96
01 May 96
01 May 96
07 May96
0lMay96
01 May 96
01 May 96
01 May 96
01 May96
01 May 96
30 Apr96
01 May 96
01 May96
0lMay96

Non-Metals. Total
Au<a;nmy
Calcium
Chloride
Fluoride
Magnesium
Nitrate/Nitrite-N
pH
Phenol
Potassium
Sodium
Specific Conductanoc
Suliixc
TDS
TOC

mg/L as CaCO3
ms/L
mg/L
ms/L
ms/L
ms/L
S.U.
ws/L
Ins/L
ntls/L

pnnhos/an
ms/L
Ins/L
ms/L

240
63
1,500
6.2
12
27
7.9
<0.005
17
1,400
6,010
990
4,000
2.0

5.0
0.10
5.0
0.10
0.20
0.10
N/A
0.005
1.0
0.50
1.0
5.0
5.0
1.0

SM2320B'
200.7
325.2
340.2
200.7
353.2
150.1
420. 1
200.7
200.1
120. 1
375.4
160.1
415.2

01 May 96
01 May 96
07May96
29 Apr96
0 l May96
02 May 96
26 Apr96
01 May 96
01 May 96
01 May 96
29Apr96
09May96
29 Apr96
01 May 96

MRL = Minimum Reporting Limit
'Standard Methods for the Exalnlinan'on ofWaxa and Wastcwaxer, 18th Edition, 1992.

Maya ¢1{a4wi¢k Inorganic Lab Manage

MpI4007.Doc/m conl=mlnnAl.Annrnnn.zau>



MCKENZIE
L A B O R A T O R I E S

Ares E Auarua Ave
Su=!9 O58
°r=oenn. oz: e5.:=.=:
\.a.ce =e:: .1"*.;~5_
=Ax |»8*2- 47.--C"5:1
ADHS L.1C8!"l56 AZ ...?3-

Malcolm him, nm. (MPD
Ann: Tim Francis
432 n. 44th Sum, #400
Phoenix, AZ 85008

DM: Scrupled:
nm Reedved
Ume R=p°"=¢
McKenzie l.D.:
Project No.:
Project Name: Gi

26 Apr 96
26 Apr 96
14 May 96
E96-4009
2602-002
Gda Beztld Landfill

Client Idernmiiicarion: MW-5S

Parameter Raul; m81. Q
Day:

jm3ly

Metals. Toftal
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
C°pp¢f
Iron
L¢ad
Manganese
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc

ws/L
ans/L
ans/L
ntls/L
Ins/L
ms/L
ms/L
Ins/L
ms/L
ms/L
ms/L
ms/L
has/L
ms/L
ans/L
ms/L
ms/L

<0.10
<0.10
<0.05
<0.05
<0.02
<0.05
<0.20
0.08
<0.05
<0.10
<0.05
<0.05
<0. 10
<0.05
<0.20
<0.50
<0.05

0.10
0.10
0.05
0.05
0.02
0.05
0.20
0.05
0.05 .
0.10
0.05
0.05
0.10
0.05
0.20
0.50
0.05

200.7
200.1
200.7
200.7
200.7
200.7
219.1
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7

01 May 96
01 May 96
01 May 96
01 May 96
01 May 96
01 May 96
07 May 96
01 May 96
01 May 96
01 May 96
01 May 96
01 May 96
01 May 96
30 Apr 96
01 May 96
01 May 96
01 May 96

Non-Metals. Total
Alkaliniiy
Calcium
Chloride
Fluoride
Magnesium
Nitrate/Nitrite-N
pH
Ph€Ilol
Potassium
Sodium
Specific Conductance
Suliine
TDS
TDC

nm)g/L as CaCO3
ans/L
msfl-
ms/L
ms/L
ans/L
S.U.

laws/L
me/L
ans/L

mhos/m
ms/L
ans/L
ms/L

240
56
1,500
8.0
15
26
7.8
<0.005
5.9
1,400
6,090
1,100
4,100
1.1

5.0
0.10
5.0
0.10
0.20
0.10
N / A
0.005
1.0
0.50 .
1.0
5.0
5.0
1.0

SM2320B'
200.1
325.2
340.2
200.1
353.2
150.1
420. 1
200.1
200.1
120. 1
315.4
160. 1
415.2

0lMay96
01 May 96
07 May96
29Apr96
01 May 96
02 May96
26Apr96
01 May 96
01 May 96
0lMay96
29Apr96
09May96
29 Apr96
0lMay96

MRL = Minimum Reporting Limit
'StandardMethods for the Examination ofWam and Wastewater, 18th Edition, 1992.

M a j a  W Inorganic Lab Manager

MPl4007.DOCJm conl=mz1~mA1.Axn 11IVn¢£02p
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MCKENZIE
L A B o R A T O R I E S

3725 E Auanxa Ave
Su'te One
°"':e'1 - 4: 8-=::..:;.
\c.ce =e'~: -="c-.*s=
==Ax. ala: -="::=-:"=s
AD!-'IS .scnense 42 SSH.:

Malcolm Pivuic, Inc. (MPI)
Arm: Tim Francis
432 n.  mm so,  #400
Phoenix, AZ 85008

num Sampled:
Dame Received
DameRqaonedz Maw
McKenzie I.D.:
Project No.:
Project Name: Gila

26 Apr 96
26 Apr 96
14 May 96
E96-4007
2602-002
Gala Bend Landfill

Client Idcnttiicaxionz MW-4S

Parameter Result MRL EPA mum
Dain

Analvzcd

Metals. Dissolved
ArMmouy
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
C°pv¢r
ken
Lead
M2"82*"'=S°
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc

ms/L
has/L
vis/L
me/L
ws/L
ans/L
"ws/L
ms/L
ms/L
ans/L
ms/L
ms/L
Ins/L
ans/L
1118/L
n18/I-
Ins/L

<0.10
<0. 10
0.07
<0.05
<0.02
<0.05
<0.20
<0.05
<0.05
<0. 10
<0.05
<0.05
<0. 10
<0.05
<0.20
<0.50
<0.05

0.10
0.10
0.05
0.05
0.02
0.05
0.20
0.05
0.05
0.10
0.05
0.05
0.10
0.05
0.20
0.50
0.05

200.7
200.7
200.7
200.7
200.7
200.7
219.1
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7

01 May 96
01 May 96
01 May 96
01 May 96
01 May 96
01 May 96
07 May 96
01 May 96
01 May 96
01 May 96
01 May 96
01 May 96
01 May 96
03 May 96
01 May 96
01 May 96
01 May 96

Non-Metals. Dissolved
Calcium
Magnesium
Potassium

ms/L
Hrs/L
ans/L

36
16
6.7

0.10
0.20
1.0

200.7
200.7
200.7

01 May 96
01 May 96
01 May 96

MRS um kqwdng

. I14/,414%
wxclg Inorganic Lab Manager

MPI4007.DOC/m

nits

CONFIDENTIALANDIRNIIIGED

I



MCKENZIE
L A B O R A T O R I E S

8725 : A:.a:=:a Aw
5:4199 346
°!'1oe" \ AL' S5,".:.§
\§5-SE .532 4-»°\» 28:
FAX i5»..2» 4"~. -C 5̀°"'
AD*aS ...sense AS C88-=

Malcolm pm, nm. (MPI)
Ann: Tim Francois
432 n. 44111 sm, 411400
Pllowix, AZ 85008

Dare Sampled:
Date Received
Date R=p<=f1=d
McKenz\c I D
Protect No
Prqea Name

26 Apr 96
.26 Apr 96

: 14 May 96
. . . 1 E96-4008

. .: 2602-002

. I Gi la Bend Landau

Client Idenlmificaxion: MW-IS

Parameter M M Result MRL EPA Method
Date

Analog

Metals.  Dissolve
A r m ° n y
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
C°pp¢f
Iron
Lead
Manganese
Nicke l
Selenium
Si lver
Thallium
Valnadium
Zinc

ms/L
ans/L
Ins/L
ms/L
ms/L
ms/L
ans/L
ms/L
ans/L
mafi-
ms/L
ms/L
ms/L
ans/L
welL
ms/L
Ins/L

<0. 10
<0.10
0.07
<0.05
<0.02
<0.05
<0.20
<0.05
<0.05
<0.l0
<0.05
<0.05
<0. 10
<0.05
<0.20
<0.50
<0.05

0.10
0.10
0.05
0.05
0.02
0.05
0.20
0.05
0.05
0.10
0.05
0.05
0.10
0.05
0.20
0.50
0.05

200.7
200.7
200.7
200.7
200.7
200.7
219.1
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7

01 May 96
01 May 96
0 ]  M a y  9 6
01 May 96
01 May 96
01 May 96
07 May 96
01 May 96
01 May 96
01 M a y 96
01 May 96
01 May 96
01 May 96
03 May 96
01 May 96
01 May 96
01 May 96

Non-Metds. Dissolved
Calcium
Magnesium
Potassium

ms/L
Ins/L
ms/L

42
10
16

0.10
0.20
1.0

200.7
200.7
200.7

01 May 96
01 May 96
01 May 96

M R L = "H\R=p°fti1=8

I//r/8 /
Maya (Pédw l c l g Inorganic Lab Manager

mpI4g07_D0c,m CONFIDENTIAL AND rnxvnxczn



wt

MCKENZIE
L A BO R A T O R I E S

3725 : Auaeua Avi
SL:"9 One
°nae- AI s5~:..=:'
'LS-Sr. reC* .:':1-:2°-
=Ax 15021 4?GC"56
ADdS uoense A: eca-

Malcolm Pimic, Inc. (MPI)
Ann: Tim Francis
432 n. 44th Saw, #400
Phoenix., AZ 85008

Dwxc Sample¢
nm Received
Datc.R:ported
McKmz1e I D
Project No
Project Name

26 Apr 96
26 Apr 96

: 14 May 96
, I .: E96-4009

, 2602-002
2 Gila Bend Landfill

CHC!!! Identtiicationx MW-5S

Parameter Rwvlt MRL EPA Method
Dar;

1'\1121Iv24d

Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
C°vp¢f
Iron
Lead
Manganese
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc

ms/L
Hrs/L
Ins/L
ws/L
vnsfl-
uns/L
ms/L
vn8/I.
1118/L
nnsfl-
mafi-
m8/1-
ms/L
'vs/L
ms/L
ans/L
has/L

<0. 10
<0. 10
0.06
<0.05
<0.02
<0.05
<0.20
<0.05
<0.05
<0.l0
<0.05
<0.05
<0. 10
<0.05
<0.20
<0.50
<0.05

0.10
0.10
0.05
0.05
0.02
0.05
0.20
0.05
0.05
0.10
0.05
0.05
0.10
0.05
0.20 .
0.50
0.05

200.7
200.7
200.7
200.7
200.7
200.1
219. l
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.-7
200.7
200.1

01 May 96
01 May 96
01 May 96
01 May 96
01 May 96
01 May 96
07 May 96
01 May 96
01 May 96
01 May 96
01 May 96
01 May 96
01 May 96
03 May 96
01 May 96
01 May 96
01 May 96

Non-Metals. Dissolved
Calcium
Magnesium
Potassium

ms/L
nag/L
1118/L

55
14
6.1

0.10
0.20
1.0

200.7
200.7
200.7

01 May 96
01 May 96
01 May 96

M R L = waR=p°»m=lg

. 446.//
men Inorganic LabManager

MPl400'/.DOC/m

L M
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MCKENZIE
1

LABORATORIES

Malcolm PiI11i¢, Inc. (MPI)
Arm: Tim Fronds
432 n. 44th Sued, #400
Phvwix, z 85008

Date Sampled: 26 Apr 96
Dare Received: 26 Apr 96
Dme Analyzed:

Reported: _
M cKa1zde I .D. :  E96-4007

(ppb)
Project o. 2 2-002
Project Name: Gila Band
P a g e  I  o f f
Corrected Report: 30'M6J' 9 6

OF May 96
23 Mav 96

E P A  8260

Compound M R L

<5. 0
<5 . 0
<5 . 0
<5 . 0
<5.0
<5 . 0
<5 . 0
<5 . 0
<5 . 0
<5 . 0
<5 . 0
<5 . 0
<5 . 0
<5 . 0

<

Benzene
Bromobenzeme
Bromochloromethane
Bromodichloromethane
Brom of o rm
Bromometimne
n-Butylbenzexne
sec-Butylbaxzene
ten-Buty lbeuzme
Carbon tetrachloride
Chlorobenzeme
Chloroform
Chloromethane
2-Chlorotoluene
4-Chlorotoluene
Dibromochloromethane
1 .2-Dibromo-3-chloropropanc
1 ,2 -Dibmmoetizane
Dibromomethazne
1,2-Dichlorobenzene
1,3-Dichlorobenzeme
1,4-Dichlorobenzene .
Dichlorodi f luoromethane
1, I -Dichloromethane
1 .2-Dichloroethane
1 , 1 ~Dichloroethene
c i s -1 , 2 -D i W oroe& m e
trans-1,2-Dichloroetbene
1,2-Dichloropropane
I ,3-Dichloropropane
2.2-Dichloropropanc
1, 1-Dichl9_rop
cis- I ,3-1
trans- 1 ,3-D`

<5 . 0
<5 . 0
<5 . 0
6 . 0
<5 . 0
<5.0
<5 . 0
<5 . 0
<5 . 0
6 . 0
<5 . 0
<5 . 0
<5 . 0
<5.0
<5 . 0
6 . 0
<5 . 0

luv in

5.0
5 .0
5 .0
5 .0
5 .0
5.0

W *

oropropene

m w - 4 $

5.0
5.0
5 .0
5.0
5 .0
5 .0
5 .0



MCKENZIE
LA13oR ATo r4 1 e s

Malcolm Inc. (MPI)

-in..

26 Apr 96
26 r 96
09 y96
23 May 96
E96-4007

8/L (ppb)
24602-002
Gala BendLalndiill

I

nd;

MqlCqnl;ieI.D.:

Pxqjea o.:

Gt
CarneaedR¢p~an: 30 May 96

EPA 8260

Couunound mw-48 MRL

Ethylbcmnzene
Hexaddorobutaldime
Isopropylbcnlzeuc
Methylene chloride
Naplnhalene
n-Propylbmzenc
Styrene
Tetrachloroethene
1,1,1.2-Tetrachlowe&ane
1,1 ,2,2-Tetrachlomethane
Toluene
1,2.3-Tricl'dorobcn.zme
1.2,4-Tricldorobenzmc
1.L1 -Trichloroethane
1, 1,2 -Trichloroahane
Trichloxoemhem
Trichlorofluorcmcthanc
1,2.4-Trimethylbenzene
l,3.5-Trimethylbenzeus
Vinyl chloride
Xylene (total)

<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
6 . 0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0

8.5

5 .0
5 .0
5 .0
5.0
5.0
5 .0
5.0
5 .0
5 .0
5 .0
5 .0
5 .0
5 .0
5 .0
5 .0
5 .0
5 .0
5 .0
5 .0
5.0
5 .0

| i
%Recovcrv Recovcrv LimitsSunoszarc ma A . ' .

Bron1oHu . Q I  l " l
Dibrumotluofm ! 8.5 6
Toluene-dg

ff 95
103
96

86-115
86-118
88-110

MRL = MinimumR=P°fIiHSLimit

Tracey L

Mpl4007.Docisl

Organic Laboratory Supervisor

conrmmmu./u~ln nrvuzcma

a

a



MCKENZIE
LABORATORIES

MalcolmPiI1rIi¢, Inc. (MPI)
Arm: Tim Francis
432 n. 44m Sued, #400
Phoenix, Z 85008

l

\

Dare Sampled 26 Apr 96
Date Received 26 Apr 96

_ 09 Ma\ 96
Dan Reported

Uixi¥= R=p°f1=d: us/L (ppb)
Project No.:
Project Name: `
Page I  o f f
Corrected Report: 30 May 96

Date Mnalvad: _~
: 23 Ma . 96

McKenzie LD.: E96-4808

2602-002
Gila Baud Landfill

EPA 8260

Compound MRL

Bemuzexue
Bromobenzeme
Bromochloromethane
Bromodichloromethane
Bmrnoform
Bromomethalne
n-Butylbemzene
sec-Butylbenzcne
ten-Butylbenzene
Carbon tetrachloride
Chlorobenzene
Chloroform
Chloromethane
2-Chlorotoluene
4-Chlorotoluenc
Dibromochlorometbane
1 .2 -Dibromo-3 -chloropropane
L2-Dibromoethane
Dibromomethane
1 ,2-Dichlorobenzenc
1.3-Dichlorobenzene
1 ,4~Dichlorobenzene
Dichlorodifluoromethane
1, 1 -Dichlorocthane
1 .2-Dichloroethane
1. 1 -Dichloroethene
cis- 1 ,2-Dichloroethene
trans- 1 .2-Dichloroethcmc
1,2-Dichloroprcpane
1,3-Dichloropropane
2,2-Dichloropropane
1, 1 -Dichloropropene
cis-1,3-Dichloropropene
trans-1,3-Dichloropropcne

<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

MPl4007.DOC/sl CONFIDENTIAL AND rnxvnmcan

MW-IS



MCKGNZIE
L A BO R T O R I E S

Malcolm Pirl1i¢,Inc. (MPI)

838','$8

2602-002
Gda Bend Landfill

\

Dam:Samlple¢ 26 Apr 96
Dane Revived:

Analyzed: r
DEM Rcponei 23 May 96
MqKmz1¢ I.D.: E96-4008
,9,;,-;;*R;;°§n=d= u8/I. (ppb)
Project Nam : `
Mgt  2  o f f
Corrected Rqortr 30 May 96

EPA 8260

Compound MW-IS MRS

E&xylbcnzmc
Hexachlorobutadiene
Isoprorylbquzutm
Methy enc chloride
Naphthalene
n-Prupylbauzene
Styreuc
Tctrachloroethenc
1, 1 , 1 ,2-Tetrachlorodhane
1, 1,2,2-Tetrachloroahane
Toluene
1,2,3-Trichlorobcnzuu
1,2,4~Trichlorobanzcne
1, 1, 1 -Trichloroethane
1, 1,2-Tri¢:hloroed1anc
Trichloroethane
TrichloroHuoromcthane
1.2.4-Trimethylbenzeng
1,3,5-Trimethylbqmzme
Vinyl chloride
Xylene (IoI21)

<5.0
<5.0
<5.0
<5.0
<5.0
6 .0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

Sumazare PercentRocovedeg % Recovery Recoverv Limits

4-Bromofluorobenzene
Dibromofiuoromethalne
Toluene-d8

96
103
96

86-115
86-118
88-110

M R L = "1"R=p°f¢iHs

MpI4007.Doc/d CONIIDEITIIAL AND nuvnmzczn



MCKENZIE
LABORATORIES

Malcolm Pirie, Inc. (MPI)
Aim: Tim Fronds
432 n. 44:11 saw, #400
PhD'-14414,Z 85008

l

Dm Sauunlpled: 26Apr96
Dum keedvedc 26 -96
DumeAnalyzed: 09 y96

: 23 Mav96
McKaudcI.D.: E96-4609
Units :
PI°i=¢¥ o.:
PlqeaName: Gila
P94210/2
Curlededkqavr: 30Mqv 96

Hs/I- (ppb)
2602-002
Gda Band Landfill

EPA 8260

Compound MRL

Benzene
Bromobenzcue
Bromochloromethane
Brumodichloromethanc
Bromoform
Bromornethane
n-Butylbenzene
sec-Butylbenzcnc
ten-Butylbenzeue
Carbon teuachloridc
Chlorobenzene
Chloroform
Chloromethane
2-Chlorotoluene
4-Chlorotoluenc
Dibromochloromethane
1.2-Dibromo-3-chloropropane
1.2-Dibromoethane
Dibromomethame
1,2-Dichlorobenzene
18-Dichlorobenzene
1 ,4-Dichlorobcnzaxe
Dichlorodifluoromethane
1. 1 -Dichloromethane
1,2-Dichloroethane
1 , 1 -Dichloroethene
cis- 1 ,2-Dichlorocthame
trans- 1 .2-Dichloroethane
1 .2-Dichloropropanc
I .3-Dichloropropane
2,2-Dichloropropanc
1, 1-Dichloropropene
cis-1.3-Dichloropropame
trans-1,3-Dichloropropane

<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
6.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
4.0
<5.0

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

Mpl4007.Doc/sl conlmzm1AI.Annrmvn.snu:n

MW-5S



MCKENZIE 4.3513 '\\!-

LABORATORIES

Malcolm lm. (MPI) 9-§-n-m 26Apr96
DIteAnalyzed: 09 v96n|m=n 0m¢ 23 Mt§/96M¢}{mneI.D.: £"1°°?»
Pzqm o.: z 288
pt°»8§;;»"= GilaBmdI.and5ll
CumededR¢~an:30May 96

EPA 8260

Slszmzzsamd mw-5s MOL

Ethylbmzane
Hexalchiorobutadime
lsoprcpylbmmgne
Mahylcne chloride
Naphthalene
n-Propylbenzene
Styrene
Tetrachloroethene
1, 1 , 1.2-Tctrachloroetham

2,2-Tetrachloroahane
Toluaxe
1 .2.3-Trichlorobaucne
1 ,2,4-Trichlorobenzaxc
1, 1, l -Trichlonoetham
1, 1.2 -Trichloroethane
Trichlorocthene
Trichlorofluoromethane
I ,2.4-Trimedzylbenzeuue
1,3,5-Tnm¢uw1b¢nz=u¢
Vinyl chloride
Xylene (total)

<5 .0
<5.0
<5.0
<5.0
<5.0
<5.0
<5. 0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0

Surroszarc Percent Rocovcrics Recovery Limi ts

4-Bromof luorobenzene
Dibromot luoromahame
Toluene-dg

95
102

97

86-115
86-118
88-110

MRL = Minimum Reporting

Traces' L. Organic Laboratory Supervisor

MPl4007.DOC/8| c o n r m u r r w . A n n r m v n . n n z »



MCKENZIE
LABOR AJ'' I T O 2 E S

Malcolm Pirie, Inc. (MPI)
Arm: Tim Francis
432 n. 44th Strew, #400
Pblvwilx, z 85008

Date'Sa1nplcd:

QT,

mg; Nag..
Page I off

be Apt 96
be Apr 96
09 May 96
23 May 96
E96-4010
H8/L (ppb)
2602-002
Gila Belrxd Landfill

EPA 8260

Compound Travel Blaluk MRL

Benzene
Bromobenzemc
Bromochlorometlwne
Bromodichloromemhane
Bromoform
Bromomethanz
n-Butylbenzenc
sec-Butylbcnzene
tart-Butylbenzene
Calhoun tetrachloride
Chlorobenzcuc
Chloroform
Chloromethalne
2-Chlorotoluene
4~Chlorotoluene
Dibromochloromnetbanc
1,2-Dibromo-3-chloropropanc
1,2-Dibromoethane
Dibrornometbane
1 .2-Dichlorobenzene
1,3-Dichlorobenzene
1 .4-Dichlorobenzene
Dichlorodifluoromethane
1 , 1 -Dichloromethane
1.2-Dichloroethane
1, 1-Dichloroethene
cis-1,2-Dichloroethene
trans~1,2-Dicldorocthcnc
1,2-Dichloropropanc
1,3-Dichloropropane
2.2-Dichloropropane
1 , I -Dichloropropeane
cis-1,3-Dichloropropme
trans-1,3-Dichloropropme

<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
6 .0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
6.0
<5.0
<5.0
<5.0
<5.0
<5.0
6.0
<5.0
<5.0
<5.0

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

MPI4007.DOC/sl comm mnrnwuw



IVICKENZIE
LAw:OF§/QT .EiEpg -

\.. S

Malcolm lm. (MPI)

A1H*ly2=¢

"€'i<=»=~=1»

Project o
Project Name
P\Iw¢20f2

26 Apr 96
26 Apr 96
09 May 96
23 Mav 96
E96-4010
us/L (ppb)
2602-002
Gi la ad Landf i l l

EPA 8260

Compound Travel B 1 4 MRL

Ethylbemzene
Hexachlorobutadicne
lS°Pf°Py1l>¢1H2=U¢
Methylene chloride
Naphthalene
n-Propylbaxzemne
Styraxc
Teurachlorocthcne
1,1,l,2-Tcuachloroahanc
1, 1,2,2-Tetrachlomahane
Toluene
1,2,3-Trichlorobaxzane
1,2,4-Trichlorobcnzan
1, 1 , 1 -Trichloroethane
1, 1,2-Trichloroethane
Tricldoroethene
Trich1oroHuoromethane
1,2,4-Tnmerhylbenzme
1 ,3 ,5-Trimethylbenzene
Vinyl chloride
Xylene (total)

<5.0
<5.0
<5.0
<5.0
<5.0
6 . 0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0

¢

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

Surroszare Percent Recoveries %Recoverv Recovery Limits

4-Bromofluorobenzeuc
Dibromofluoromethalme
Toluene-d8

95
103
95

86-115
86-118
88-110

MRS = Minimum Ro=<>ning

,»»4w,t-44 -
Tr=¢q%|=r6°k¢n, Otgam Lab<»»==»=~y swvisot
Mpl4007.Doc/sl c o u r m z x m u .  A N D  r n x v n m c m



MCKENZIE
lL A P r-. 1 L f . I ._ ....

Malcolm Pirie, Inc. (MPI)
Ann: Tim Francis
432 N. 44th Shea, #400
Pbwlix. z 85008

DameSanupled N/A
Date Rxexved. N/A

09 May 96
23 May 96

McKa1:oe I D N/A
H8/L (Ppb)

Project o.: 2602-002
Project Name: Gila Bard Land.

EPA 8260

Quality Control Data

Clian I.D.: Blank Spike

Sample
Result

%
Compound

Conn.
Spiked

Spiked
Sample

394
Sample

Dup.
%
Roc. RPD

Limits
% Rec.

Benzene
Chlorobenzeuc
1 , I -Dichloroetbene
Toluene
Trichloroethenc

<5.0
<5.0
<5.0
<5.0
<5.0

50.0
50.0
50.0
50.0
50.0

55.8
51.9
58.9
51.9
56.3-

112
104
118
104
113

57.5
53.7
61.2
53.8
57.7

115
107
122
108
115

3
3
4
4
2

70-130
70-130
70-130
70-130
70-130

% Recovery =
Spiked Sample Result - Sample Result

Spike Concamarion x l 00

RPD (Relative °o Diicruncc) = Spiked Sample Result - Duplicate Spiked Sample Result
Average of Spiked Samples x 100

O

__ »- 4////z A.('
T Ft6¢k=n, Organic Laboratory Supervisor

MPI409LDOC/sl conrm~urnAx.Aunrn1vn.znan

Rec.
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MCKE_NZIE
n 9-~

I I l -\ L_!
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\

W"x \ - '-- '
4-» sh

Malcolm Inc. (MPI)
Ann: Tim Francis
432 n. 44th Sued, #400
P h a m , z 85008

Date Sampled: N / A
Dale Received: N/ A
Dare Analyzed: 09 May 96
Date Rqaonedz 23 May 96
Mcjiamzie I.D.: N/A
Units Reported: pg/L (ppb)

2602-002Project No.:
Project Name: Gila Band Land.
Page I o f f

EPA 8260

Compound Method Blank MRL

Benzene
Bromobeuzcne
Bromochloromdhanc
Bromodichloromethalnc
Bromoform
Bromomethane
n-Butylbuuene
sec-Butylbcnzene
ten-Butylbenzene
Carbon tetrachloride
Chlorobenzene
Chloroform
Chloromethane
2-Chlorotolucnc
4-Chlorotoluene
Dibromochloromethane
1.2-Dibromo-3-chloropropane
1 ,2 -Dibromoethanc
Dibromomethanc
1 ,2-Dichlorobenzene
1.3-Dichlorobemzene
1 _4-Dichlorobenzmle
Dichlorodifluoromethane
1 , 1 -Dichloromethane
1,2-Dichloroethanc
1 , 1 -Dichloroethene
cis- 1 ,2-Dichloroethaie
trans-1,2-Dichloroelhenc
1 ,2-Dichloropropanc
1,3-Dichloropropane
2_2-Dichloropropane
1 , 1 -Dichloropropene
cis-1,3-Dichloropropme
trans-1,3-Dichloropropene

6 .0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
6 .0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
6 .0
<5.0
6 .0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5:0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

MP1409 l.Doc/sl CONFIDENTIAL AND rawnzczn



MCKENZIE
LABOR ATC E ME S

Malcolm Pil'Dic, Inc. (MPI)

x

Date Sampled
Date  Rewvd
Date Ama1yz¢4
Dame R=p°tl=d
MCKQIDZM I D
Units Reporter!
Project No
Project Name
Page2 of f

'5llUPI¢42 N / A
Rwdved: N / A

. 09 Mav 96
R=p°~-==¢ za M,8, 96

; c = l m ¢  . . :  N / A
its : (ppb)
j .: 2 02-002

: Gila Band Land.

EPA 8260

CQMQUH4 Method Blame MG
Ethylbenzmnc
Hexachlorobutadiene
Isopropylbauzene
Methylene chloride
Naphthalene
I1°p!'opylbcllzcD§
Styienc
Tctrachloroethmc
1, 1, 1,2-Tctrachloroethanc
1, 1,2,2-Tctrachloroahanc
Toluene
1,2,3-Trichlorobcnzene
1 ,2.4-Trichlorobemnme
1, 1, 1-Trichloroethanc
l , 1.2-Trichloroethanc
Triddoroethene
Trichlorofluoromethmne
1 ,2,4-Trirnedxylbcnzenc
1,3.5-Tr1mmy1b¢ml==n¢
Vinyl chloride
Xylene (total)

<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
6 . 0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

Surrogate Percent Recoveries % Recovcrv Recovery Limits

4-Bromofluorobenzcmc
Dibromotluoromethane
Toluene-dg

96
101
96

86-115
86-118
88-110

M R L = "1"R1=p°f¢iHs

Tfaw mn, Organic Labvtwy Supervisor

MPl409 I .DOC/sl c0nl=mz1mAI.Annrnlvn.l:cl:n



MCKENZIE -4*

q

L A B O R A T O R I E S

3725 E At\ama Ave
Suns One
Pf1o€nx A: 85040
VOICE. (602) 470-C286
FAX (602) 470.0'se
ADHS License AS 003-2

Malcolm Picnic, Inc. (MPI)
Atm: Tim Francis
432 n. 44th Super, #400
Phoenix, z 85008

Date Sample 26 Apr 96
DareReceived: 26 Apr 96
Date Analyzed: 09 May 96
Date Reported: 23 May 96
McKenzie I.D.: E96-4007
Umps Reported: us/L (ppb)
Project No.: 2602-002
ProjectName: Gila BendLandfill
Page I  o f f
Carreaed Rqzort: I I Jul 96

EPA 8260

Compound MW-4S MRL

<5.0
<5.0
<5.0
<5.0
<5.0

<10
<5.0
<5.0
<5.0
<5.0
<5.0

<10
<5.0

<10

5.0
5.0
5.0
5.0
5.0

10
5.0
5.0
5.0
5.0
5.0

10
5.0

10

Benzene
Bromobenzeme
Bromochloromahane
Bromodichloromcthane
Bromoform
Bromomethane
n-Butylbenzene
sec-Butylbenzene
terr-Butylbenzene
Carbon tetrachloride
Chlorobenzene
Chloromethane
Chloroform
Chloromethane
2-Chlorotoluene
4-Chlorotoluene
Dibromochloromethane
1,2-Dibromo-3-chloropropane
1 ,2-Dibromoethane
Dibromomethane
1 .2-Dichlorobenzene
1,3-Dichlorobenzene
1 ,4-Dichlorobenzeme
Dichlorodifluoromedmane
1 , 1 -Dichloromethane
1,2-Dichloroethane
1, 1-Dichloroethene
cis-1.2-Dichloroetherne
trans-L2-Dichloroethene
1 ,2 -Dichloropropane
1,3-Dichloropropanc
2.2-Dichloropropane
1, 1-Dichloropropene
cis- 1 ,3-Dichloropropeme
trans- 1,3-Dicldoropropene

<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5;0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

Mpl4007.Doc/sl CONFIDENTIAL AND PRIVILEGED



MCKENZIE
L A BO R A T O R I E S

3725 E. Asama Ave.
Suite One
Pnoemx. AZ 85040
Veneer (aw 470~0288
FAx¢ 4 (502) 470-0756
ADHS License AZ 0034

Malcolm pirnie, lm. (MPI) D~atcSamupled
DamcRewved

McKznzne I D
Ur ns

96
0 9 M Q 9 6
23 May 96

us/L

Gila Bend Landfill
l Page 2 off

. : 26 Apr 96
: 26

Dare Analyzed:
Dare Rqgvoned:

. . . : E96-4007
red: (ppb)

Project o.: 2602-002
Project Name: `

Corrected Report: II Jul 96

EPA 8260

Compound mw-45 MRL

MEthylbenzene
Hexachlorobutadiene
Isopropylbenzelne
Metbylene chloride
Naphthalene
n-Propylbenzene
Styrene
Tetracbloroethene
1, 1, 1.2-Tetrachloroethane
1, l,2,2-Teua4:hlomed1ane
Toluene
1,2,3-Trichlorobenzelrre
1 ,2.4-Trichlorobenzene
1, 1, 1 -Trichloroethane
1,1,2-Trichloroetllame
Trichloroethene
Trichlorofluoromethane
1.2,4-Trirnethylbenzene
1,3,5-Trimethylbelnzme
Vinyl chloride
Xylene (total)

<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

<10
8.5

10
5.0

Surrogate Percent Recoveries % Recoverv Recoverv Limits

4-Bromofluorobemzene
Dibromofluoromahane
Toluene-dg

95
103
96

86-115
86-118
88-110

M R L = um ReportingLimit

r
-

s pervls0-»°" u,S="'
¢'5'

k¢"'T:a<:°W

Mpl4007.Doc/sl c°nl1mn~mAL ANDrnxvnzczn



MCKENZIE
L A B O R A T O R I E S

3725 E. Asama Ave
Suite One
°noem>. AZ 85048
Voice: (602) 470.0288
FAX. (6023 470.0"56
ADHS License AZ 003-1

Malcolm Inc. (MPI)
Aim: Tim Francis
432 N. 44th saw, #400
Pho==1i>4 z 85008

l

Dare Sannplad: 26 Apr 96
Date Received: 26 Apr 96

_ : 09 May 96
: 23 May 96

McKenzie I .D.: E96-4008
Units red:  pg/L (ppb)
Project o. : 2602-002
Project Name: Gila Bend Landfill
Page I off
Corrected Report: I I  Ju l  96

nm Analvzed
DareReported

EPA 8260

Compound MW-IS MRL

<5.0
<5.0
<5.0
<5.0
<5.0

<10
<5.0
<5.0
<5.0
<5.0
<5.0

5.0
5.0
5.0
5.0
5.0

10
5.0
5.0
5.0
5.0
5.0

<10
<5.0

<10

10
5.0

10

Benzene
Bromobenzeue
Bromochloromethane
Bromodichloromethane
Bromoform
Bromomethane
n-Butylbenzeue
sec-Butylbenzene
term-Butylbemzene
Carbon tetrachloride
Chlorobenzene
Chlorocthane
Chloroform
Chloromethane
2-Chlorotoluene
4-Chlorotoluene
Dibromochloromethane
L2-Dibromo-3-chloropropane
1.2-Dibromoethane
Dibromomethane
1 ,2 -Dichlorobenzene
1,3-Dichlorobenzene
l .4-Dichlorobenzene
Dichlorodifluoromethane
I , l -Dichloromethane
1 .2-Dichloroethane
1 , 1 -Dichloroethene
cis-1,2-Dichloroethene
trans- l ,2-Dichloroethene
1 .2-Dichloropropane
1,3-Dichloropropane
2,2-Dichloropropane
I , l -Dichloropropene
cis-1 ,3-Dichloropropame
trans- 1 ,3-Dicbloropropene

<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
6 . 0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

MPI4007.DOc/sl conlmlnrlAI.Ann PRIVILEGED



MCKENZIE
L A B O R A T O R I E S

3725 E Anima Ave
Sure One
Phoenix Al 85040
Voucet (602) 470-0288
FAX: reozl 470-0756
ADHS License AZ 0034

Malcolm Pirie, lm. (MPI) Dare Samplers 26 Apr 96
Dare Received 26 ADI' 96

Date Reported; 23 May 96
MeKa1zic l.D.: E96-4008
Units Rsponed: pg/L (ppb)
Project No 2602-002
Pl'oj¢ct Name: GilaBend Landfill
Page 2 off
Carreaad Report: II Jul 96

EPA 8260

Cxnnpound MW-IS MRL

Ethylbexuzene
Hexachlorobutaldiaze
Isopropylbenzene
Methvlene chloride
Naphthalene
n.pl'0pylbguz¢l]¢
Stvrene
Tetrachloroetheme
1,1,1.2-Tetrachlorodhane

2,2-Tetlachloroetbane
Toluene
1,2,3-Trichlorobcuzale
1 .2,4-Trichlorobeuzene
I , l . l -Trichloroethane
1 ,1.2-TrichloroethaLne
Trichloroethane
TrichJoroHuoromethane
I ,2.4-Trimethvlbenzene
1,3,5-Trixncthylbaxzene
Vinyl chloride
Xylene (total)

<5.0
<5.0
<5.0
<5.0
6 . 0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
6 . 0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0

<10
<5.0

36
10
5.0

Surrogate Percent Recoveries % Recoverv Recovery Limits

4-Bromofluorobenzene
Dibromofluoromethane
Toluene-d8

96
103
96

86-115
86-118
88-110

1

Tracey L&§ett, OrganicLabomory Supervisor
MpI4007.Doc/ll

MRL=Mini1numRcpor[ingLimi¢

conlmlrmu.4nnrnlvn.nal;n



MCKENZIE
L A B o R A T O R I E S

3725 :. Atlanta Ave.
Sure One
°hoemx AZ 85043
Vcxce: (6023 470-0288
FAX; (602\ 4704756
ADHS License AZ 0034

Malcolm Pirie, be. (MPI)
Atm: Tim Francis
432 n. 44th saw, #400
Phoenix, z 85008

Q

Dame Sampled: 26 Apr 96
Dare Received: 26 Apr 96
Date Anadylaed: 09 May 96
Dare Reported: 23 May 96
McKenzie I.D.: E96-4009
Units Reported:
Project No.:
Project Name: `
Page I  o f f
Corrected Report: II Jul 96

us/L (ppb)
2602-002
Gila Bend Landfill

EPA 8260

Compound MW-5S MRL

<5.0
<5.0
<5.0
<5.0
<5.0

<10
<5.0
<5.0
<5.0
<5.0
<5.0

<10
<5.0

<10

5.0
5.0
5.0
5.0
5.0

10
5.0
5.0
5.0
5.0
5.0

10
5.0

10

Benzene
Bmmobemene
Bromochloromethane
Bromodichloromahane
Bromoform
Bromomethalne
n-Butylbenzene
sec-Butylbemzene
ten-Burylbenzene
Carbon tetrachloride
Chlorobenzene
Chloromethane
Chloroform
Chloromethane
2-Chlorotoluene
4-Chlorotoluene
Dibromochloromethane
I ,2-Dibromo-3-chloropropanc
L2-Dibromoethane
Dibromomethane
1 .2-Dichlorobenzene
L3~Dichlorobenzene
1,4-Dichlorobenzene
Dichlorodifluoromethane
1, I -Dichloromethane
L2-Dichloroethane

1 -Dichloroethene
cus-1,2-Dichloroethene
trans- 1 ,2-Dichloroethme
1,2-Dichdoropropane
1,3-Dichloropropane
2,2-Dichloropropanc
l , 1 -Dichloropropene
cis-1,3-Dichloropropaxe
trans- l ,3-Dichloropropene

1?

<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

MPl4007.DOC/sl CONFIDENTIAL AND PRIVILEGED



MCKENZIE
L A B o R A T O R I E S

3725 E. Atlanta Avg
Sure One
PhoerIlx AZ 85040
Vance. (e02> 470.0288
FAX. (602\ 470-07S6
ADHS 1oense AZ 003

Malcolm Pirie, Inc. (MPI) Dame Sannplert 2 6  A p r  9 6
Date  Reed ved : 2 6  A p r  9 6
Date Anlalyzuedr 0 9  M a y  9 6
Dare Rqaorned: 2 3  M a w  9 6
M c K a 1 : : i e  L D . :  E 9 6 - 4 0 0 9
Un i ts  Rep or ted :  p g / L  (p p b )
Pr oject  No 2 6 0 2 - 0 0 2
Pr oject Nam¢: Gi l a  Bend Landf i l l
P a g e  2  o f f
C o r r e c t e d  R e p o r t :  I ]  J u l  9 6

E P A  8 2 6 0

Comoownd MW-5$ MRL

<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0

Ethvlbenzene
Hexachlor obutadiene
Isopr o ylbenzene
Mahvr axe ch l or i de
Naphthalene
n-Propylbenzene
Stvrene
Tetxach l owethm e
1, 1.1.2-Tetrachlomethaune

2. 2-Ter r ach l or oahane
Tol uene
1.2 .3-Tr ich lor obeuz me
l ,2 ,4-Tr ich lor obazzene
1, 1. 1 -Tdchloroallane
1 , 1 .2-Trichloroethane
Tr ichloroalmene
Tr ich lor of luor omnhane
l ,2 ,4-Tr imethvlbqxzene
1.3.5-Tr imethvlbenzeue
Vinyl  chlor ide
Xylene ( total )

<10 1 0

S u r r o ga t e Percent Recover ies %  R e c o v e r v Recover v L imi ts

4-Br omofluor obenzene
Dibr omofluor omethanc
Toluene-d8

9 5
1 0 2

9 7

8 6 - 1 1 5
8 6 - 1 1 8
8 8 - 1 1 0

9

MRL = Minimum ReportingLimit

T r a c e y @ m ¢ n ,  O r g a n i c  L a b o m o r y Supervisor

MPI4007.DOc/sl c on r m z 1 ~ m A1 . An n n u v u . z c z n



MCKENZIE
L A B O R A T O R I E S

3725 : Auarua Ave
Suite One
Phbemx AZ 85043
Vice (6C2' 470.028:*
FAX. (882, 470-C756
ADHS License AZ 0c3=

Malcolm Pirnie, Inc. (MPI)
Arm: Tim Francis
432 n. 44th Saw, #400
Phoenix,Z 85008

26 Apr 96
26 Apr 96
09 May 96
23 May 96
E96-4010
us/L (ppb)
2602-002
Gila Bend Lanasu

Dime Sampled:
Date Reedved:
Bite Analyzed:
Dum: Rspcned:
McKaldc I.D.:
Units Ned:
Project o.:
Pmjea Name:
Page I  o f f
Carneaed R41aw1: II Jul 96

EPA 8260

Compound Travel Blank MRL

5.0
5.0
5.0
5.0
5.0

10
5.0
5.0
5.0
5.0
5.0

10

<5.0
<5.0
<5.0
<5.0
<5.0

<10
<5.0
<5.0
<5.0
<5.0
<5.0

<10
<5.0

<10
5.0

10

Benzene
Bromobenzeme
Bromochioromethane
Bromodichloromethane
Bromoform
Bromornethane
n-Butylbenzene
sec-Butylbenzene
tart-Butylbenzenc
Carbon tetrachloride
Chlorobenzene
Chloromethane
Chloroform
Chloromethane
2-Chlorotoluene
4-Chlorotoluene
Dibromochloromethane
l ,2-Dibromo-3 -chloropropane
L2-Dibromoethane
Dibromomethane
1,2-Dichlorobenzene
1 ,3 -Dichlorobemcne
1,4-Dichlorobenzene
Dichlorodifluoromethane
1 , l -Dichloromethane
1,2-Dichloroethane
1 , 1 -Dichloroethene
cis~1,2-Dichloroetlxme
trans-1,2-Dichlomethaze
1 ,2-Dicbloropropane
1,3-Dichloropropane
2,2-Dichloropropane
1, 1 -Dichloropropene
cis-L3-Dichloropropame
trans-1,3-Dichloropropene

<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

MpI4007.Doc/sl CONFIDENTIAL AND PRIVILEGED



MCKENZIE
L A B O R A T O R I E S

3725 E. Asama Ave.
Sure Om
Phoomx. AZ 85040
Voice, (sos) 470-0288
FAX: (602) 470-0756
ADHS License AZ 0034

Malcolm Pivnk, lm. (MPI) Dumb Simpled: 26 Apr 96
Bite Reedwed: 26 Apr 96

An-ly==¢ May
Dame R-=p<=»1=¢
McKenzie I.D.: E96-4010

: I-* (Ppb)
Project o.: 2885-002
Prqyea Name: Gila Bend Landfill
Page 2 of f
Caneaed Rowan: II Jul 96

09 May96
23 May96

EPA 8260

Compound Travel Blaals MRL

Ethylbaxzemc
Hexachlorobutadiaxe
Isopropylbenzeue
Methylene chloride
Naphthalaxe
Il'pI'opylbcI1z¢l\€
Styrene
Tetrachloroethene
1, 1 , 1 .2-Tmmchloroethane
1, 1 .2.2-Tetrachloroethane
Toluene
I,2,3-Trichlorobmzaae
1.2,4-Trichlorobeuzene
I , I _ l ~Trichloroethane
1 , 1,2-Trichloroethane
Trichloroethcnc
Trichlorofluoromethane
1,2,4-Trimethylbenzene
1,3,5-Trirnethylbalzcne
Vinyl chloride
Xylene (total )

<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0

5.0
5.0
5.0
5.0
5.0
5,0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

<10
<5.0

10
5.0

Surrogate Percaxt RecQveries % Recoverv Recovery Limits

4-Bromofluorobenzzne
Dibromofluoromethalne
Toluene-ds

95
103
95

86-115
86-118
88-110

MRL = Minimum R¢I:*0fIiI1S Limit

Tracey l i69<erL Organic Laboratory Supervisor

Mpl4007.Doc/sl conrmmwruu.An1> rnxvunczn



MCKENZIE
L A B O R A T O R I E S

3725 E Alabama Ave
Sure One
Phoerhlx AZ B504C
Voice: (602) 470-0285
FAX. .(602\ 470-0756
ADHS License As 0034

Malcolm Pirnie, Inc. (MPI)
Arm: Tim Fronds
432n. 44111 SUWL #4001
Phoenix z 85008

N/A
N/A
09 May 96
23 May 96

s

Date Silmplei
DateReedved:
nm An=\yz=d.=

M9K="=i° I_D_._° N/A

9 3 4  o . : :
ProjectName: Gila
Page I 0f2
Carneaedliepan: II Jul 96

us/L (ppb)
2602-002
Gila Band Landfill

EPA 8260

Compound method Blank MRL

5.0
5.0
5.0
5.0
5,0

10
5.0
5.0
5.0
5.0
5.0

10

<5.0
<5.0
<5.0
<5.0
<5.0

<10
<5.0
<5.0
<5.0
<5.0
<5.0

<10
<5.0

<10
5.0

10

Benzene
Bromobenzene
Bromochloromethane
Bromodichloromahane
Bromoform
Bromomethane
n-Butylbeuzene
sec-Butylbenzene
ten-Burylbenzene
Carbon tetrachloride
Chlorobenzene
Cldoroethame
Chloroform
Chloromethalne
2-Chlorotoluene
4-Chlorotoluene
Dibromochloromethane
1,2-Dibromo-3-chloropropane
1.2-Dibromoethane
Dibromomethane
1 ,2 -Dichlorobamzene
L3~Dich1orobenzene
1,4-Dichlorobenzene
Dichlorodifluoromethane
1 , 1 -Dichloromethane
1 ,2-Dichloroethane
1 , 1-Dichloroethene
cis-1,2-Dichloroethene
trans- 1,2-Dichlorocthenc
1,2-Dichloroprcpane
1,3-Dichloropropane
2,2-Dichloropropane
I, 1-Dichloropropene
cis-1,3-Dichloroprupene
trans-1,3-Dichloropropame

<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

MpI4007.Doc/d conrmznmn AND PRIVILIGED



MCKENZIE
L A B O R A T o R I E S

3725 E. Asama Ave
Suite One
Pnoenu. AZ 55046
Voice: (earl 470-0288
FAX: ¢502l 470-C756
ADHS License AZ 0034

Malcolm Pirnie, nm, (MPI)

G11a Bend LandEil
\

Date Sampled: N / A
Date Received: N / A
Dare Analyzued: 09  Ma  96
Dare Reported: 23 MayY 96
McKay:de I . D . :  N / A
Units red: 8/L (ppb)
Project o.: 2*602-002
Project Name' `
p a y  2  o f f  .
CorreaadReport :  I I Jul 96

EPA 8260

Compound mania Blank MRL

MEthylbenzene
Hexachlorobutzadicne
Isopropylbemmzene
Methylene chloride
Naplnhalemc
n-pl-gpylbgnzgng
Styrene
Tetrachloroethene
1, I , l ,2-Tetxachloroa&1ane
1, l ,2,2-Tetrachlaruetbane
Toluene
l,2.3-Trichlorobenzcne
I,2,4-Trichlorobeuzale
1, 1 , 1-Trichloroethanc
1, 1,2-Trichloroethane
Tdchloroethene
Trichlorofluommethanc
l,2,4-Trimethylbenzzne
1,3,5-Trimethylbenzam
Vinyl chloride
Xylene (total)

<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
6 . 0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0 v
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

<10
<5.0

10
5.0

Surrogate Percent Recoveries % Recover

96
101
96

Rccoverv Limits

4-Bromofluorobenzene
Dibromofluoromethane
Toluene-d8

86-115
86-118
88-110

MRL = Minimum Reporting Limit

'4-'nva r , 4, "»?»w¢4.;7`
Tt2®> 5&km Organic Laboratory Supervisor
MpI4007.Doc/sl conlIlIl2mALAnnrnxvn.zcm
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MCKENZIE
L A B O R A T O R I E S

- 'S E Axsama Ave
Susie One
°naem AI  aso4c
VOICE .e.:=47:'-cz5s
FAX (602\ 476-G"5E
ADHS .Jcense A: C1l$~

Malcolm Pirie, Inc.
Atm: Tim Francis
432 n. 44th saw, #400
Phoenirc, AZ 85008

nm Scrupled:
no Received:
DanteA»=1w=d=
Mme Reported:
McKenzie I.D.:
Units :
Project o.:
ProjectNam :

N / A
N / A
10 Jun 96
26 Jun 96
E96-5121
us/L (ppb)
2602.002
Gila Bend

EPA 8260

Quality Control Data

Client I.D.: N/A

Compound
Sample
Result

Conc.
Spiked

Spiked
Sample

%
Rec .  '

Dup.
Spiked
Sample

Dup.
%
Rec. RPD

Limits
%Rec .

Benzene
Chlorobenzene
1 , l -Dichloroethene
Toluene
Trichloroexhene

<5.0
<5.0
6.0
<5.0
<5.0

25.0
25.0
25.0
25.0
25.0

31.4
26.5
32.4
27.1
31.8

126
106
130
108
127

31.4
26.3
32.2
26.6
31.7

126
105
129
106
127

0
1
1
2

<1

70-130
10-130
70-130
10-130
10-130

% Recovery =
Spiked Sample Result - Sample Result

Spike Concentration
x 100

RPD (Relative % DiHlerence) =
Spiked Sample Result - Duplicate Spiked Sample Result

Average of Spiked Samples
x l 0 0

I C¢-C.»
I Assurance Auditor

// 9/ ~/47 ,.
v428 L 3°d3£"¢ Supervisor P°8s>' Can
MPl5368.DOC/sl



MCKENZIE
L A B O R A T O R I E S

At\8I'\1a Av?
Suns One
°noerm AZ 85048
Voice. (6028 0~C28S
FAX. (6621 470.0756
ADHS License AZ C03

Malcolm Inc
Aim: Tim Francis
432 n. 44th Sueez, #400
Phoenix, AZ 85008

Dame Sampled: N / A
Date Received: N / A
Date Axmalyzedz 12 Jun 96
Dame Reported: 26 Jun 96
McKenzie I .D.: N/A
Unrrs Reported: us/L (ppb)
Project No 2602.002
Project Name: Gila Bend

EPA 8260

Quality Control Data

Client I.D Blank Spike

DUP
%

Compound
Sample
Result

Cone
Spiked

Spiked
Saunple

%
Rec.

D49
Spiked
Sample RPD

Limits
%Rec

Benzene
Chlorobenzene
1 . I-Dichloroemhene
Toluene
Trichloroethene

<5.0
<5.0
<5.0
<5.0
<5.0

25.0
25.0
25.0
25.0
25.0

24.7
23.3
24.9
23.7
24.2

100

25.3
24.2
26.1
24.6
25.6

101

104

102

70-130
70-130
70-130
70-130
70-130

% Recovery
Spiked Sample Result - Sample Result

Spike Concentration x 100

RPD (Relative % Difference) =
Spiked Sample Result - Duplicate Spiked Sample Result

Avemalge of Spiked Samples x 100

/4, /4 M4, 7?@»,, I/4'41? / aL
Tlgcey L. Hockett, 0 m l vSupem'visom' Pew Assurance Auditor

MpI5368.Doc/sl con1=mzavnALAnnrnrvn.Ec:an
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MCKENZIE
L A B O R A T O R I e S

3725 E. Atacama Ave.
$ul18 One
Phosnlx. AZ 85040
Voice: (602) 470~028B
FAX: (602) 470-C756
ADHS License AZ 0034

Malcolm Inc.
Attn: Tim Francis
432 n. 44th saw, #400
Phoenix, AZ 85008

Dam Sampled: N / A
Dare Received: N / A
Dex: Analyzed: 12 Jun 96
Dare Reported: 26 Jun 96
M cKalde l .D. :  N/A
Units red:
Project o.: .

rgjggt ~;=====
age I o 2

Corraaad Report: II Jul 96

H8/L (ppb)
2602.002
Gala Band

EPA 8260

Compound Method Blank MRL

<5.0
<5.0
<5.0
<5.0
<5.0

<10
<5.0
<5.0
<5.0
<5.0
<5.0

<10
<5.0

<10
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0

5.0
5.0
5.0
5.0
5.0

10
5.0
5.0
5.0
5.0
5.0

10
5.0

10

Benzene
Bromobenzeme
Bromochloromethane
Bromodichloromethane
Bromoform
Bromomethane
n~Butylbenzene
sec-Butylbenzene
terr-Butylbenzene
Carbon tetrachloride
Chlorobemzene
Chloroemhane
Chloroform
Chloromethane
2-Chlorotoluene
4-Chlorotoluene
Dibromochloromemhane
1,2-Dibromo-3-chloropropane
1.2-Dibromoethane
Dibromomethane
1 ,2-Dichlorobenzaze
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Dichlorodifluoromethane
1, 1-Dichloroethane
1 ,2-Dichloroethane
1 , 1-Dichloroethene
cis-1,2-Dichloroethene
trans-1,2-Dichloroethene
1 ,2 -Dichloropropane
1,3-Dichloropropane
2.2-Dichloropropane
1, l-Dichloropropemme
cis- 1 ,3-Dichloropmpme
trans- l ,3-Dichloropropene

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

MPI5368.DOC/sl connn mnrmvu.zcm



MCKENZIE
L A B O R A T O R l E S

3725 : Atlanta Ave
Sure One
Pngemx 41 85048
Vafcs ¢E82» 470-C255
:AX (632l 479-C'56
ADFS -cense AZ os-:

Malcolm PirDi¢, Inc. N / A
N / A
12. Jun 96
26 Jun 96
N / A
us/L (ppb)

.: 2602.002
: Gila Bend

Date Sampled:
Date Received:
nm Analyzzed:
Daze Reported:
MeKa1zie I .D.:
Units -Reported:
Project No
Project Name
Page 2 of f
CorrectedRqzor t : 11 Jul 96

EPA 8260

Compound Method BE MRL

MEthylbenzene
I-Iexachlorobutaldicne
Isopropylbemzene
Methylene chloride
Naphthalene
I1-pl'opylb€I1z¢mc
Styrene
Tetrachloroethene
l, 1 , 1,2-Tetrachloroethane
1, 1,2,2-Tetrachloroethane
Toluene
1,2,3-Trichlorobenzene
1,2,4-Triddorobexzene
1, 1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene
Trichlorofluoromethane
1 ,z,4-Tr1memylbenzm¢
1 ,3 ,5-Trimethylbenzeme
Vinyl chloride
Xylene (total)

<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<50
<5.0
<5.0
<5.0
<5.0
<5.0

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

<10
<5.0

10
5.0

Surrogate Percent Recoveries % Recovery Recoverv Limits

4-Bromofluorobenzene
Dibromofluoromethane
Toluene-d8

100
98
98

86-115
86-118
88-110

MRL = Minimum Reporting Limit

P .
P<=ssy cm,

Crib
Ty Assurance Auditor

MPI536X.DOC/sl

Tracey ék¢tt, Organic Laboratory Supervisor
CONFIDENTIAL AND rnlvnmczn



MCKENZIE
L A B O R A T O R I E S

3725 E Asama Ave
Sunk One
Pho€r1lx AZ 55040
Voice. (6o2» 470-0285
FAX: (602) 470~0756
ADHS License AZ 0034

Malcolm Pimic, Inc.
Arm: Tim Francis
432 n. 44th Strew, #400
Pboamix, AZ 85008

Mme Sampled: N/ A
Dare Received: N / A
Date Analyzed: 10 Jun 96
Date Reported: 26 Jun 96
McKenzie I .D.: N / A
um Reported: us/L (ppb)
Project No.: 2602.002
Project Name: Gila Bend
Page I  o f f
Cor raaed Repor t :  I I Jul 96

EPA 8260

Compomuld Metinod Blank MRL

<5.0
<5.0
<5.0
<5.0
<5.0

<10
<5.0
<5.0
<5.0
<5.0
<5.0

<10
<5.0

<10

5.0
5.0
5.0
5.0
5.0

10
5.0
5.0
5.0
5.0
5.0

10
5.0

10

Benzene
B1-gm0ben2gge
Bromochloromethane
Bromodichloromethane
Bromoform
Bromomethane
n-Butylbenzene
sec-Butylbemzene
tart-Butylbenzene
Carbon tetrachloride
Chlorobenzene
Chloromethane
Cldoroform
Chloromethane
2-Chlorotolucne
4-Chlorotoluene
Dibromochloromethane
l .2-Dibromo-3 -chloropropane
L2-Dibromocthane
Dibromomethane
1,2-Dichlorobenzzne
1,3-Dichlorobenzene
1.4-Dichlorobenzene
Dichlorodi f luoromethane
1 , 1 -Dichloromethane
1,2-Dichloroethame
1, 1-Dichloroethene
cis- 1 ,2-Dichloroethene
trans-1,2-Dichlorodhene
1,2-Dichloropropane
1,3-Dichloropropane
2,2-Dichloropropane
I, 1-Dichloropropene
cis-1,3-Dichloropropene
trans- 1 ,3 -Dichloropropene

<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5 . 0
<5.0
<5.0

5.0
5.0
5.0
5 .0
5 .0
5.0
5.0
5.0
5.0
5 .0
5.0
5.0
5.0
5.0
5 .0
5.0
5.0
5 .0
5.0
5.0
5.0

MpI5368.Doc/sl CONFIDENTIAL AND PRWILEGED



MCKENZIE
L A B O R A T O R I e S

3725 E Atlanta Ave
Sunk One
Pnoen. AZ  a5o4 :
Voice (6528 -P0-S258
FAX: (5823 4704758
ADHS cense As 0034

Malcolm Inc.

I

\

Date Sampled: N/ A
Dare R¢¢eived: N/ A
Dare Aznalyzcdr 10 Jun 96
Dare Reported: 26 Jun 96
McKa1zie I .D.: N/A
Units Reported: paL (ppb)
Project No.: 2602.002
Project Name: Gila Bend
Page 2 off
Correc1ed Report: II Jul 96

EPA 8260

Compound M¢Il1Qd Blank MRL

Ethylbcnzelne
Hexachlorobutadieue
Isopropylbenzene
Methylene chloride
Naphthalene
n-Propylbenzene
Styrene
Tetrachloroethene
I, 1 , 1,2-Tetxachloroethane
1, 1,2,2-Teuachloroabane
Toluene
1 ,2,3-Trichlorobeuzme
1,2,4-Trichlorobalzaw
1 , 1, l -Trichloroahalne
1, 1,2-Trichloroethane
Trichloroethene
Trichlorofluoromedlaxue
1 ,2,4-Trimethylbenzalc
1,3,5-Trimethylbeuzcne
Vinyl chloride
Xylene (total)

6.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
6.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
6.0
<5.0
<5.0
<5.0

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

<10
6.0

10
5.0

Surrogate Percent Recoveries % Recoverv Recovery Limits

4-Bromofluorobenzene
Dibromofluoromethane
Toluene-dg

103
98

100

86-115
86-118
88-110

M R L = um Rcporting Limit

, / 7 4 / '  ' __ ~~'
Tr2°¢@. Lgbfietr, Organic Laboratory Supervisor

/ 7 c m
'Assurance Auditor

MpI5368.Doc/sl
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'1

MCKENZIE
L A B O R A T O R I E S

3T"5 E Asama Ave
Sure 0918
°noen:x AS esa4:
vczce (6S21 4T0-0288
FAX. was. 4'5-""5$
ADHS License 4 cas-

Malcolm Pirnie, Inc.
Arm: Tim Francis
432 N. 44th Stud. #400
Phoenix, AZ 85008 I

\ 5

Dwttc Sampled:
Dare Received:
Dare Analyzed:
Date Reported:
McKenzie I.D.:
Units Reported:
Project No.:
Project Name:
Page I of2
Carredad Retort: II Jul 96

05 Jun 96
06 .fun 96
12 Jun96
26 Jun96
E96~5375
us/L (ppb)
2602.002
Gila Bend

EPA 8260

Compound Trim Blank MRL

<5.0
<5.0
<5.0
<5.0
<5.0

<10
<5.0
<5.0
<5.0
<5.0
<5.0

<10
<5.0

<10
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0

a

5.0
5.0
5.0
5.0
5.0

10
5.0
5.0
5.0
5.0
5.0

10
5.0

10

Benzene
Bromobenzene
Bromochloromethane
Brornodichloromahane
Bromoform
Bromomethane
n-Butylbenzeme
sec-Butylbeuzene
terr-Butylbenzene
Carbon teuaehloride
Chlorobenzene
Chlorocthane
Chloroform
Chloromethane
2-Chlorotoluene
4-Chlorotoluene
Dibromochloromcthane
1 .2-Dibromo-3-chloropropane
1.2-Dibromoethane
Dibromomethane
1 ,2-Dichlorobemzeme
1,3-Dichlorobenzene
1,4-Dichlorobenzeme
Dichlorodifluoromethane
1, 1-Dichloroethane
1,2-Dichloroethane
1 , 1 -Dichloroethene
cis-1,2-Dichloroethane
trans-1,2-Dichloroahene
L2-Dichloropropane
1 ,3-Dichloropropane
2,2-Dichloropropane
1. 1 -Dichloropropene
cis-1,3-Dichloropropeue
trans-1,3-Dichloropropme

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

MpI5J68.Doc/sl CUNFIDENTIAL AND PRIVTLEGED



MCKENZIE
L A B o R A T O R I E S

8-25 E Auanxa Ave
Suns Gne
Pnoenu AI a5a4c
\'SIDE 1522` 470-C28°
=Ax l'602» 4rc-c*se
w a s cense A: 0034

Malcolm Pirie, Inc. 05 Jun 96
06 Jun 96
12 Jun 96
26 Jun 96
E96-5375
l48/L (ppb)
2602.002
GilaBend

D*a1e Sampled:
Dare Received:
Dlare Mnalyzed:
Daze Reported:
McKenzie I.D.:
Um Reported:
Project No.:
Project Name:
Page 2  of f
CorrelctadReport: II Jul 96

EPA 8260

Compound Tr io Blank MRL

<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5,0

5.0
5.0
5 . 0
5 . 0
5.0
5.0
5 . 0
5.0
5 . 0
5.0
5.0
5.0
5.0
5.0
5,0
5.0
5 . 0
5.0
5.0

Edaylbenzale
Hexachlorobutadiene
Isopropylbexnzene
Methylene chloride
Naphthalene
n-Propylbenzeme
Styrene
Tetxachlorocthene
1. 1. 1,2-Tetrachloroahane
1, l,2.2-Tetrachloroethane
Toluene
1 .2.3-Trichlorobenzcne
l .2,4-Trichlorobcnzeuc
l . l . I -Trichloroethane
1. 1 ,2-Trichloroethanc
Trichloroethene
Trichlorofluoromethane
1.2.4~Trimethylbcnzeme
1,3,5-Trimedmylbcnzene
Vinyl chloride
Xylene (Weal)

<10
<5.0

10
5.0

Surrogate Percent Recoveries % Recoverv Recovery Limits

4-Bromofluorobenzeme
Dibromofluoromethanle
Toluene-dg

100
101

98

86-115
86-118
88-110

MRL = Minimum Rqwmng Liam

4.4/' »4»<
etc, Organic Laboratory Supervisor

MPl5368.D()C:sl

/Q ac,
P¢ssy C ° t a , £ § y A s s u r an c e A u d i t or

CONFlDlN'I"lAL AND PRIVILEGED



MCKENZIE
L A B o R A T O R I E S

3725 E Asama Ave.
Su1!€ One
Pnoenlx AZ 85040
once 4632* 4"0-0288

FAX (6G28 470.C'55
ADHS cense AZ 0034

Malcolm Pirie, Inc.
Arm: Tim Francis
432 n. 44th Saw, #400
Phoenix, AZ 85008

05 Jun 96
06 Jun 96
12 Jun 96
26 Jun 96
E96-5374
Hs/L (ppb)
2602.002
Gila Bead

nm SIUDPMI
nm Received:
Date Analyzer
Date R¢oned:
McKmde I.D.:
UUM :
Project o.:
Project Name:
Pkg!  I  42
Carneaed Ryon: II Jul 96

EPA 8260

Compound Eauipman/Field Blank MRL

5.0
5.0
5.0
5.0
5.0

10
5.0
5.0
5.0
5.0
5.0

10
5.0

<5.0
<5.0
<5.0
<5.0
<5.0

<10
<5.0
6 . 0
<5.0
<5.0
<5.0

<10
<5.0

<10
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
6 . 0
<5.0
<5.0
<5.0
<5.0
<5.0

10

Benzene
Bromobenzene
Bromocldoromethane
Bromodichloromethane
Bromoform
Bromomemhane
n-Butylbenzene
sec-Butylbalzeue
tart-Butylbeuzene
Cau'bon tetrachloride
Chlorobenzene
Chloromethane
Chloroform
Chloromethane
2-Chlorotoluene
4-Chlorotoluene
Dibromochloromethane
1 ,2-Dibromo-3 -chloropropane
1.2-Dibromoethane
Dibromomethane
1.2-Dichlorobenzene
L3-Dichlorobenzene
1 .4-Dichlorobemzene
Dichlorodifluoromedmane
1 . 1 -Dichloromethane
1 .2-Dichloroethane
1. 1 -Dichloroethene
cis-L2~Dichloroethene
trans-1,2-Dichloroethene
1 .2-Dichloropropane
1,3-Dichloropropane
2,2-Dichloropropane
l. l -Dichloropropene
cis-1.3-Dichloropropane
trans- 1 ,3-Dichloropropene

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5_0

MpI5368.Doc/sl CONFIDENTIAL AND PIIVILEGED



MCKENZIE
L A B O R A T O R I E S

3'25 E Asama Ave
Sure 958
°noenlx AZ 85045
Vonnie 4692! 470-C288
=Ax :so 470-0756
ADHS incense AZ ces:

Malcolm pm, mc. 05 Jun 96
06 .fun 96
12 Jun 96
26 Jun 96
E96-5374
H8/L (ppb)
2602.002
Gila Be

\

Dare Sampled:
Date Received:
Dare Alnalyzedr
nm Reported:
McKenzie I .D.:
Units Reported:
Project No.:
Project Name:
Page 2  o f f
Correaad Report: II Jul 96

E P A  8 2 6 0

Compound Eauipmeun/Field Blank M R L

<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0

5_0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5_0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

MEthylbenzene
Hexachlor obutadiazc
Isopropylbemzemc
M eth y l en e  ch l or i s
Naphthalene
n-Propylbenzene
Styrene
Tetxachloroedzazc
1, 1.  L2-Tetrachloroethane
1,  l ,2.2-Tetrachloroethane
Tol uene
1,2,3-Tr ich lor obeuzme
1 ,2,4-Tr ichlorobenzene
1, 1, l -Tr ichloroethane
1, 1,2-Tr ichloroethanc
Tr ichloroethene
Tr i ch l or oduor om ahane
1,2,4-Tr imethylbenzene
l ,3.5-Tr i r nethylbenzene
Vinyl  chlor ide
Xylene (total )

<10
<5.0

10
5.0

Surrogate Percent Recover ies % Recovery Recover Limi ts

4-Br omofluor obcnzcne
Dibr omofluor omethanc
Toluene-d8

lot
102
99

8 6 - 1 1 5
8 6 - 1 1 8
8 8 - 1 1 0

1

M R L  =  M i n i m u m R'=p0f¢if18 Limit

T r a c e ;

MpI$368.Doc/sl

ru--4:44
k e p t ,  O r ga n i c Labor ator y Super visor

PJ§'§'/7 fa 'PE
Peggy c<=»=,*l2'651iiy Assurance Auditor

CONFIDENTIAL AND nuvnmaczn



MCKENZIE
L A B O R A T O R I E S

Ares E Atlanta Ave
Sui1t= Gne
9f1DQI'\!L AI S58-Si'
Voice :602' FZ*-0288
FAX. 1682 476-S956
ADHS l.icer1se A: 0c3.1

Malcolm Picnic, Inc.
Arm: Tim Francis
432 n. 44th Screen, #400
Phggnip AZ 85008

I

Date Sampled:
Dare Received:
Date Anlaly2ed:
DanteReported:
McKenzie l.D.:
Units Reported:
Project No.:
Project Name:
Page I  o f f
Correaad Repor t :  I I  Jul 96

05 Jun 96
06 Jun 96
10 Jun 96
26 Jun 96
E96-5373
H8/L (Ppb)
2602.002
Gila Bend

EPA 8260

Compound MW-6S M R L

<5.0
<5.0
<5.0
<5.0
<5.0

<10
<5.0
<5.0
<5.0
<5.0
<5.0

<10
<5.0

<10

5.0
5.0
5.0
5.0
5.0

10
5.0
5.0
5.0
5.0
5.0

10
5.0

10

Benzeuc
Bromobemzene
Bromochloromahane
Bromodichloromahane
B rcm o f o rm
Bromomethane
n-Butylbenzene
sec-Butylbemzene
terr-Butylbenzene
Carbon tetrachloride
Chlorobenzeme
Chloromethane
Chloroform
Chloromethane
2-Chlorotoluene
4-Chlorotoluene
Dibromochloromethane
I .2-Dibrorno-3-chloropropane
1 .2-Dibromoethane
Dibromomethane
1,2-Dichlorobenzene
1 .3-Dichlorobenzene
l ,4-Dichlorobenzene
Dichlorodifluoromethanne
l, l~Dichloroethane
1,2-Dichloroethane
1. 1 -Dichloroethene
cis-1.2-Dicbloroethene
trans- 1 ,2-Diddoroethene
1,2-Dichloropropane
1,3-Dichloropropane
2,2-Dichloropropane
1, I -Dichloropmpame
cis-1,3-Dichloropropaie
trans-1,3-Dichloropropene

<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5 . 0
<5 . 0
<5.0
<5 . 0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5 . 0
<5 . 0
<5.0
<5 . 0
<5.0

5 .0
5 .0
5 .0
5 .0
5 .0
5 .0
5 .0
5 .0
5 .0
5 .0
5.0
5 .0
5 .0
5.0
5 .0
5 .0
5 .0
5 .0
5 .0
5 .0
5 .0

MpI5368.Doc/sl CONFIDENTIAL AND PRIVILEGED



MCKENZIE
L A B o R A T O R I E S

3725 E. Asama Ave
Sure One
°noenlx. AZ 8504C
Voice 4602) 470-0286
FAX (602) 470-0756
ADHS cense AZ 0o3-

Malcolm Inc. Dare Sampled: 05 Jun 96
Date Received: 06 Jun 96
Dante Analyzed: 10 Jun 96
Dare Reported: 26 Jun 96
McKende I .D.: E96-5373
ums R¢v°1t¢d: us/L (ppb)
Project No.: 2602.002
Project Name: Gila Band
Page 2  o f f
Correaad Report:  11 Jul 96

EPA 8260

Compound MW-6S MRL

MEthylbenzene
Hexachlorobutadiene
Isopropylbenzene
Methylene chloride
Naphthalene
n-PI-0pylben2q1¢
Styrene
Tetrachloroethene
1, 1, 1,2-Tetxachloroetbane
1, 1,2,2-Tetrachloroethane
Toluene
1,2,3-Trichlorobeuzme
1 ,2,4-Trichlorobenzame
1, 1, l -Trichloroethane
1, 1,2-Trichloroethane
Trichloroethane
Trichlorofluoromethane
1,2.4-Trimethylbenzene
1.3.5-Trimethvlbenzene
Vinyl chloride
Xylene (total)

<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

<10
<5.0

10
5.0

Surroaatc Percent Recoveries % Recovery Recovery Limits

4~Bromof1uoroben2J¢n¢
Dibromofluoromcthane
Toluene-d8

107
112
93

86-115
86-118
88-110

MRL :: Minimum Reporting Limit

/. I`1 Y.
Pew' Cora, (28% Assurance AuditorTraces etc Organic Laboratory Supervisor

CONFIDENTIAL AND PRWILEGEDMPI5368.DOC/sl



MCKENZIE
L A BO R A T O R I E S

3T"5 E Auan1aAv¢.
Sulla One
°noen:x L' 8504f
VOICE. \6G2\ 470-G285
=Ax. aecfv 47a-C"56
ADHS ».lcerlse AZ 8034

Malcolm Pirie, Inc.
Arm: Tim Francis
432 n. 4-4th saw, #400
Phoenix, AZ 85008

o

Date Sampled: 05 Jun 96
Dante Received: 06 Jun 96
Date Analyzed: 10 Jun 96
Dare Reported: 26 Jun 96
McKenzieI.D.: E96-5372
UU185 Reported: us/L (ppb)
Project No.: 2602.002
ProjectName: Gila Bald
Page I o f f
Corraaad Report: ll Jul 96

EPA 8260

Compound MRL

5 . 0
5 . 0
5 . 0
5.0
5 . 0

10
5 . 0
5 . 0
5 . 0
5 . 0
5 . 0

1 0
5 . 0

10

Benzene
Bromobenzene
Bromochloromahane
Bromodichloromethane
Bromoform
Bromomethane
n-Butylbemzene
sec-Butylbeuzene
terr-Butylbenzene
Carbon tetrachloride
Chlorobemzene
Chlorocthane
Chloroform
Chloromethane
2-Chlorotoluene
4-Chlorotoluene
Dibromochloromethane
1 ,2-Dibromo-3 -chloropropane
1,2-Dibromoethane
Dibromomethane
1,2-Dichlorobenzene
1,3-Dichlorobemzene
1 ,4-Dichlorobemzene
Dichlorodifluoromethane
1,1-Dichloroethane
1,2-Dichloroethane
1 , l -Dichloroethene
cis-1,2-Dichloroethuze
trans- I ,2-Dichloroethene
L2-Dichloropropane
1,3-Dichloropropane
2,2-Dichloropropane
1, 1 -Dichloropropenc
cis-1,3-Dichloropropaue
trans-1,3-Didmloropropene

<5.0
<5.0
<5.0
<5.0
6 . 0

<10
<5.0
<5.0
<5.0
<5.0
<5.0

<10
<5.0

<10
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

MPI5368.DOc/sl CONFIDENTIAL AND PRIVILEGED

MW-3S



MCKENZIE
L A BO R A T O R I E S

3.pa E Ahlma Ave
SUNGQne
Pnoenn ac essa
vo.:e 's:2- 4`0-0285
FAX (6821 470-0756
ADHS .cense AZ 0934

Malcolm pirnie, hw.

\

Date Samplers 05 Jun 96
Date Renewed: 06 Jun 96
Dare Analyzed: 10 Jun 96
Date Reported: 26 Jun 96
McKenzie I.D.: E96-5372
Units Reported: pg/L (ppb)
Project No.: 2602.002
Project Name: Gila Bend
Page 2 off
Correaedkeport: II Jul 96

EPA 8260

Compound MW-3 S MRL

<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

Ethylbenzeuc
I-Iexachlorobutadiene
Isopropylbenzene
Methylene chloride
Naphthalene
n-Propylbenzene
Styrene
Tetrachloroethene
1, 1, 1,2-Tetrachloroethane
1,1,2,2-Tetrachlcroethane
Toluene
1,2,3-Trichlorobamzenc
1 ,2,4-Trichlorobenzene
1, 1, 1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethane
Trichlorofluoromahane
1 ,2,4-Trimethylbalzctlc
1,3,5-Trimethylbeuzexle
Vinyl chloride
Xylene (total)

<10
<5.0

10
5.0

Surrogate Percent Recoveries % Recoverv Recoverv Limits

4-Bromofluorobcnzcnc
Dibromofluoromcthane
Toluene-dg

107
114
92

86-115
86-118
88-110

MRL = Minimum Reporting Limit

Tracey 1 444; Organic Laboratory Supervisor
,Q C H L

P~=ssy Cora, 61458 Assurance Auditor

MpI5368.Doc/sl com-1nu~mAI.A1»mrnlvn.zcm:n



MCKENZIE
L A B O R A T O R I E S

3725 E Atlanta Ave.
Suile One
Prvoemx. AZ S5040
Vance. (608 470.0288
FAX (602) 470-c. 56
ADHS License AZ CD34

Malcolm Pimic, Inc.
Ann: Tim Francis
432 n. 44th Stud, #400
Phoenix, AZ 85008

05 he 96
06 Jun 96
10 Jun 96
26 Jun 96
E96-5371
us/L (Ppb)
2602.002
Gila Bald

DUI: Sampled:
nm Received:
Dime Analyzed:

Reported:
Mc Ka l d e l .D.:
Units . :
p f o i w o.:
Project Name:
PlugsI  o f f
Connected Rqavt: II Jul 96

EPA 8260

Compound MW-2S MRL

<5.0
<5.0
<5.0
6 .0
<5.0

<10
<5.0
<5.0
<5.0
<5.0
<5.0

<10
<5.0

<10

5.0
5.0
5.0
5.0
5.0

10
5.0
5.0
5.0
5.0
5.0

10
5.0

10

Benzene
Bromobenzene
Bromochloromethanc
Bromodichloromcthane
Bromoform
Bromomethane
n-Butylbemzeme
sec-Butylbenzene
tart-Butylbenzene
Carbon twachloride
Chlorobenzene
Chloromethane
Chloroform
Chloromethane
2-Chlorotoluene
4-C}dorotoluene
Dibromochloromethane
1,2-Dibromo-3-chloropropame
1,2-Dibromoethalnc
Dibromomethane
I ,2-Dichlorobamzene
1,3-Dichlorobenzene
1 ,4-Dichlorobenzene
Dichlorodifluoromethane
1. 1-Dichloroethane
1.2-Dichloroethane
1, 1-Dichloroe&hene
cis- 1 .2-Dichloroethene
trans- 1 ,2-Dichloroemhene
L2-Dichloropropane
1 ,3-Dichloropropane
2,2-Dichloropropane
l , l -Dichloropropene
cis- I ,3-Dichloropropene
trans- I .3-Dichloropropene

<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

MPl5368.DOC/sl CONFIDENTIAL ANDPRIVILEGED



a

MCKENZIE
L A B O R A T O R I E S

3725 E. A838113 Ave
Sui!! Cne
°nosnn. H  8 5 0 4 8
Voice. (602) 478-0285
FAX feo2» 470-0756
ADHS License AZ  cos :

Malcolm pink, lm.

X

05 Jun 96
06 .he 96
10 Jun 96
26 Jun 96
E96-5371
pg/L (ppb)
2602.002
Gila Bend

no S=lIl1vl=¢
DMM Received:
n m  A m i d :
Date R=p°I1=42
McKmde I.D.:
UII :
Prq e a o.:

;_'888
Cavvweaedliman: 11 Jul 96

EPA 8260

Compound MW-2$ M R L

Ethylbcnzene
Hexachlorobutadiene
Isopropylbemzene
Methylene chloride
Naphthalene
n-Propylbenzeme
Stylene
Tetxachloroethene
1. 1, 1 ,2-Tctrachloroethanc
1, 1,2,2-Tetrachloroalmane
Toluene
1,2,3-Trichlorobenzene
1 ,2,4-Trichlorobenzene
1 , 1, l-Trichdoroethane
1 , 1,2-Trichloroethane
Trichloroethane
Trichlorofluoromedxane
1,2.4-Trimethylbenzene
1,3.5-Trimethylbenzene
Viny l chloride
Xylene (total)

<5.0
<5.0
<5.0
<5 . 0
<5 . 0
<5.0
<5.0
<5 . 0
6 . 0
<5 . 0
<5 . 0
<5.0
<5.0
<5.0
<5.0
<5 . 0
<5 . 0
<5.0
<5 . 0

5 .0
5.0
5 .0
5 .0
5.0
5 .0
5 .0
5 .0
5 .0
5 .0
5.0
5.0
5.0
5 .0
5 .0
5.0
5 .0
5 .0
5.0

< 1 0
<5 . 0

10
5.0

Surroaatc Percent Recoveries % Recovery Recovery Limits

4-Bromofluorobenzcne
Dibromofluoromcthane
Toluene-d8

108
116

90

86-115
86-118
88-110

MRL = Minimum Reporting Limit

I. //,P/( I/>»"44'¢4¢l2
Tracey ,,..,4¢,,

. 4
Organic Laboratory Supervisor

R
P e g g y  C O L

C4-C.,
Llity Assurance Auditor

MPI5368.DOc/sl connnmm. AND PRIVILEGED



MCKENZIE
L A BO R A T O R I E S

- __ E A1\8813 Ave
Sure Ume
°fIO¢nlx AZ esoac
Voice 1602\ ro-ozss
FAX (6U2`» 4'0-C'56
ADHS License As 0c3;

Malcolm Pimic. Inc.
Attn: Tim Francis
432 N. 44th SIFBCL #400
Phoaiix, AZ 85008

nm Sampled:
Date Received:
Dare Analyzed:
Dare Reported;
McKa1zie ID.:
Units Reported:
Project No.:
Project Name:
Page I o f f
Congaed Report: ll Jul 96

05 Jun 96
06 Jun 96
10 Jun 96
26 Jun 96
E96-5370
ms/L (ppb)
2602.002
Gi la Bald

EPA 8260

Compound MW-IS MRL

5.0
5.0
5.0
5.0
5.0

10
5.0
5.0
5.0
5.0
5.0

<5.0
<5.0
<5.0
<5.0
<5.0

<10
<5.0
<5.0
<5.0
<5.0
6.0

<10
6.0

<10
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0

10
5.0

10

Benzene
Bromobenzeme
Bromochloromethane
Bromodichloromethane
Bromoform
Brcmomcthane
n-Butylbeuzene
sec-Butylbenzene
terr-Butylbenzene
Carbon tetrachloride
Chlorobemzene
Chloromethane
Chloroform
Chloromethane
2-Chlorotoluene
4-Chlorotoluene
Dibromochloromcthanc
I .2-Dibromo-3-chloropropanc
L2-Dibromoethane
Dibromomethane
I _2-Dichlorobenzenc
1.3-Dichlorobcnzcne .
1 .4-Dichlorobcnzene
Dichlorodifluoromethane
1. 1-Dichloroethanc
1.2-Dichloroethanc
1, l-Dichloroethene
cis- 1 ,2 -Dichloroethene
trans-L2-Dichloroethene
1,2-Dichloropropane
1,3-Dichloropropane
2.2-Dichloropropane
1, 1-Dichloropropene
cis~1,3-Dichloropropene
trans- 1 ,3-Dichloropropene

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

MpI5368.Doc/sl CONFIDENTIAL AND PRIVILEGED



MCKENZIE
L A B O R A T O R I E S

3725 : Atlanta Ave
Suite One
°noen-\ AZ ego-se
Voice ='8o2\ 470-8285
FA); (6U2» 470-0'56
ADHS incense AZ 0034

Malcolm pm, lm. 05 Jun 96
06 .he 96
10 Jun 96
26 Jun 96
E96-5370
pg/L (ppb)
2602.002
Gila Bend

Uatc Sampler
we Received:
Dmc Andy==q:

mqlcgnm I.D..I

ProjectName:
Pug 2 f2
6 424 Retort: II Jul 96

EPA 8260

Compound MW-IS M R L

<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

MEthylbenzene
Hexachlorobutadicnc
Isoproylb e
Maxy ere chloride
Naphthalene
n-Propylbenzale
Styrene
Tetrachloroethene
1, 1, 1,2-Tetxachloroethzme
1 , 1,2,2-Tetrachloroethane
Toluene
l,2,3-Trichlorobeuzme
1,2,4~Trichlorobeuzame
1, 1, l-Trichloroethane
1, 1,2-Trichloroethane
Trichloroethene
Trichlorofluoromethane
1 ,2,4-Trimethylhenzaze
1.3,5-Trimethylbenzeue
Vinyl chloride
Xylene (total)

<10
<5.0

10
5.0

Surrogate Percent Recoveries % Recoverv RecoveryLimits

4-Bromof luorobenzene
Dibromof luoromcthane
Toluene-d8

107
116
90

86-115
86-118
88-110

MRL = Minimum R=p°Hi11S Limit

,_ 4??r'.»/ /_,
Tracey

MPI5368.DOc/sl

4 ,~=»» »/-.
t aken, Organic LaboratorySupervisor

/9444448 C2144-»
Peggy Cotaf /Assurance Auditor

conlmzlmAl. AND PRWILEGED



MCKENZIE
L A B O R A T O R I E S

8""5 : Atlanta AvI=
Sane 0218
980993 FC e5o.=..
\'8:.°:€ 1892* 470.0285
FA>. raa2= .:T'0-C*56
ADHS ..1Cer1S€ AZ 003-1

Malcolm Pimic. Inc.
Attn: Tim Francis
432 n. 44th Shea, #400
Phoenix, AZ 85008 I

~.

05 Jun 96
06 Jun 96
10 Jun 96
26 Jun 96
E96-5369
u8/L (ppb)
2602.002
Gila Bend

Date Sampled:
Date Rncdved:
nm Analyzed:

McKende I.D.:
Units red:
Pmjea o.:
Project Name:
Page I 42
CarneaedRepast: 11 Jul 96

EPA 8260

Compound MW-4S MRL

5.0
5.0
5.0
5.0
5.0

10
5.0
5.0
5.0
5.0
5.0

10
5.0

10

Benzene
Bromobenzene
Bromochlorommhane
Bromodichloromethane
Bromoform
Bromomcthane
n-Butylbcnzcnc
sec-Butylbcnzcnc
tat-Butylbcnzcnc
Carbon tetrachloride
Chlorobcnzlmc
Chlorocthanc
Chlorofoml
Chloromcthanc
2-Chlorotolucnc
4-Chlorotoluene
Dibromochloromethane
I .2-Dibromo-3-chloropropane
1.2-Dibromocthane
Dibromomethane
1 ,2-Dichlorobemzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzeme
Dichlorodifluoromethane
1 . 1 -Dichloromethane
I ,2-Dichloroethane
I , 1-Dichloroethene
cis-1,2-Dicldoroethene
trans- 1 ,2-Dichloroethene
1 ,2-Dichloropropamc
1 ,3-Dichloropropane
2,2-Dichloropropane
1 , 1-Dichloropropene
cis- 1 ,3-Dichloropropene
trans- I ,3-Dichloropropemc

<5.0
<5.0
<5.0
<5.0
<5.0

<l0
<5.0
<5.0
<5.0
<5.0
<5.0

<l0
<5.0

<10
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
6 .0

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5,0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

r

MPl536X.l)()Csl ( YONFIDENTIAI. AND r1un1.l=.(a=.o



MCKENZIE
L A B o R A T O R I e S

AUBUIB Ave
SUIIE One

A: 8504
o-czas

FAX (6a2. 470-C758
ADdS License AZ OCS

Malcolm Pirnie, Inc Dame Sannplerk
Date Received:
D a t e A n a l y z e d :
Da t e  Repor t ed :
M c K e n z i e I . D . :
Uni ts Repor ted:
Pl 'oj¢cI  No
Pr oject  Name:
P a g e  2  o f f
C o r r e c t e d  R e p o r t :  I I  J u l  9 6

05 Jam 96
06  Jun  96
10 Jun 96
26  Jun  96
E 9 6 - 5 3 6 9
u s / L  ( p p b )
2 6 0 2 . 0 0 2
Gi l a  Bend

EPA 8260

Com p ou n d MRL

<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
6 . 0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0

Ethvlbenzene
Hexachlor obutadiene
lscpr opylbazzene
Methylene chlor ide
Naphthalene
n-Propylbenzene
Styrene
Tetrachloroethene
1.1.1.2-Tet1'achloroethane
1.  1 .2.2-Tetrachloroahane
Toluene
1.2.3-Tr ichlorobenzenc
1.2.4-Tr ichlorobenzenc

l -Trichloroetimanne
1 . 1.2-Trichloroethane
Tr ichloroethane
Tr ichlorofluoromethane
I ,2.4-Tr imethylbenzeme
1.3,5-Tr imethylbenzaue
Vinyl  chlor ide
Xylene ( total )

<10
<5.0

5.0
5.0

10
5.0

Surrogate Percent Recover ies % Recoverv R e c o v e r v  L i m i t s

4 - B r o m o f l u o r o b e n z e n e
Dibr omofluor omethane
T o l u e n e - d 8

108
117
89

86-115
86-118
88-110

et

MRL = Minimum 1*-=p0ftiH8 Limit

,.4`~'»4!-/(4/ 44/¢> F C 4 4
Tracey LJ$5'C'Eett, Organic Laboratory Supervisor Peggy C M Assurance Auditor

Mpl5368.Doc/sl c o n ! m m n r n w n . z m

mw-45



MCKENZIE
L A BO R A T o R I E S

3725 E Altanxa Ave.
Sure One
Phoer\lx_ AZ 85040
Vance: (6021 470-0288
FAX. (602\ 470-0755
ADHS L»cense AZ 0034

Malcolm Pirie, Inc.
Ann: Tim Francis
432 n. 44111 saw, #400
Phoenix, AZ 85008

05 Jun 96
06 Jun 96
10 Jun 96
26 Jun 96
E96-5368
HS/L (ppb)
2602.002
Gila Bend

Dita SalnpIA:d:
DM: Received:
Date ilnalynd:
Dame Rqacned:
McKalzie I.D.:
Units :
Project o.:
Prqea Name:
Page I  o f f
Corrected Rqwon: II Jul 96

EPA 8260

Compound MW-5S MRL

<5.0
<5.0
<5.0
<5.0
<5.0

<10
<5.0
<5.0
<5.0
<5.0
<5.0

<10
<5.0

<10

5.0
5.0
5.0
5.0
5,0

10
5.0
5.0
5.0
5.0
5.0

10
5.0

10

Benzene
Bromobenzene
Bromochloromethane
Bromodichlorometbane
Bromoform
Bromomethane
n-Butylbenzene
sec-Butylbenzeme
tart-Butylbenzene
Carbon tetrachloride
Chlorobemzeue
Chloromethane
Cldoroform
Chloromethane
2-Chlorotoluene
4-Chlorotoluene
Dibromochloromethalne
l ,2-Dibromo-3-chloropropane
I .2-Dibromoethane
Dibromomethane
1 .2-Dichlorobenzeme
1 ,3-Dichlorobenzene
1 .4-Dichlorobenzene
Dichlorodifluoromethane
1, 1 -Dichloromethane
1 ,2-Dichloroethane
1, l -Dichloroethene
cis-1,2-Dichloroethcne
trans-1,2-Dichlomethene
1 ,2-Dichloropropane
1 ,3-Dichloropropane
2,2-Dichloropropane
1, I -Dichloropropene
cis- 1 .3-Dichloropropene
trans-1,3-Dichloropropene

<5.0
<5.0
<5.0
<5.0
6 .0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
4 .0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

MPl5368.DOC/sl CONFIDENTIAL ANDPRWILEGED



MCKENZIE
L A B o R A T O R I E S

Atlima Ave
Supple One

AZ 85M
Vo.:e. £60 o-ozss
FAX . 1602\ 470-0756
ADHS cense AZ cos

Malcokn Pirnie, Inc

26 Jun 96

Date Sampled: 05 Jun 96
nm Received: 06 Jun 96
Date Analyzed: 10 Jun 96
Date Reported:
McKalzie I.D.: E96-5368
Units Reported: pg/L (ppb)
Project No 2602.002
Project Name:
Page 2 of f
Corr¢aedReport: 11 Jul 96

Gila Bend

EPA 8260

Compound MRL

<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0

MEthylbenzene
Hexachlorobutadiene
Isopropylbenzeme
Methvlene chloride
Napbmhalene
n-Propylbenzme
Styrene
Tetrachloroethene
I, 1 , 1.2-Tetrachloroethanc

2.2-Tetrachloroethane
Toluene
1,2,3-Trichlorobeuzeue
1,2.4-Trichlorobenzme
l,1.1-Trichloroet&1ane
1. 1.2-Trichloroethane
Trichloroethane
Trichlorofluoromethane
1.2.4-Trimethylbalzene
1.3.5-Trimethylberzzexle
Vinyl chloride
Xylene (total)

<10
<5.0

10

Surrogate Percent Recoveries % Recovery Recoverv Limits

4-Bromofluorobenzene
Dibromofluoromethane
Toluene-dg

104
103

86~ll5
86-118
88-110

MRL - Minimum R=v0m==g 9

W ! ! / / r / ,  1 : 4 - : 4 g f " 1 " t r  *Z
T=2==¢y L .-mz=t1, Organic Laboratory Supervisor Peggy Assurance Auditor

MPI5368.DOC/sl conrmlnmAI.Aunrmvn.n:zn
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MCKENZIE
L A BO R A T o R I E S

3725 E. Asama Ave
Sure One
PYTOSFNX A: 85040
Voice (doz) 470.028b
FAX. (602) 470-0755
ADHS License AZ 0034

Malcolm Pirnie, Inc. (MPI)

Atm: Tim Francis
432 n. 44th saw, #400

Phoenix, AZ 85008

Date Sampled
Date Received
Dale Reported
McKenzie I D
Project No
Project Name

: 05 Jun 9 6

. : 06 Jun 96

I 24 Jun 9 6

. . .1 E96 -5372

, .1 2602-002

u : G i l a  B end

Client Identiicationz MW-3S

Parameter Units 3941 ! MRL EPA merhqg
Date

Analyzed

Metals. Dissolve@
Antimony
Arsenic
Barium
Beryll ium
Cadmium
Chromium
Cobalt
Copper
Iron
Lead
Manganese
Nickel
Selemlum
Silver
Thallium
Vanadium
Zinc

malL
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L

<0.10
<0.10
0.07
<0.05
<0.02
<0.05
<0.20
<0.05
<0.05
<0.10
<0.05
<0.05
<0. l 0
<0.05
<0.20
<0.50
<0.05

0.10
0.10
0.05
0.05
0.02
0.05
0.20
0.05
0.05
0.10
0.05
0.05
0.10
0.05
0.20
0.50
0.05

200.7
200.7
200.7
200.7
200.7
200.7
219.1
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7

17Jun 96
17]un 96
l7Jun 96
17 Jun 96
l7 Jun 96
17 Jun 96
12 Jun 96
17 Jun 96
17 Jun 96
17 Jun 96
17 Jun 96
l7Jun 96
17 / m  96
17 Jun 96
17 Jun 96
17]UN 96
17 Jun 96

Nun-Metals. Dissolved
Calcium
Magnesium
Potassium

m s/L
HHS/L
m s/L

42
10
9.1

0.10
0.20
1.0

200.7
200.7
200.7

l7 Jun 96
l7 Jun 96
17 Jun 96

MRL = Minimum Reponins Limit

Lr 684 MM
Maya Uhadwick, Inorganic Lab Manager

Mpl5368.Doc/m CONFIDENTIAL ANDPRIVILEGED



MCKENZIE
L A B o R A T o R I E S

3725 E. Asama Ave
Suite One
Phoenix AZ 85046
Voice: (602) 470-0288
FAX; (602) 470~0756
ADHS License AZ 0034

Malcolm Pirnie, he. (MPI)
Attn: Tim Francis
432 n. 44th Sweet, #400
Phoenix, AZ 85008

nm Sampled:
Daze Received:
Date Reported:
McKenzie I.D.:
PI°j°¢¢ No.:
Project Name: Gt

05 jun 96
06 Jun 96
24 Jun 96
E96-5373
2602-002
Gila Bend

Client Identification: MW-6S

Parameter Result MRS EPA Methcg
Date

Analyzed

Metals, Dissolved
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Iron
Lead
Manganese
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc

me/L
ms/L
msfL
ms/L
ms/L
ms/L
mg/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
mS/L
ms/L
ms/L
"Is/L

<0. 10
<0.l0
0.06
<0.05
<0.02
<0.05
<0.20
<0.05
<0.05
<0.10
<0.05
<0.05
<0.10
<0.05
<0.20
<0.50
<0.05

0.10
0.10
0.05
0.05
0.02
0.05
0.20
0.05
0.05
0.10
0.05
0.05
0. 10
0.05
0.20
0.50
0.05

200.7
200.7
200.7
200.7
200.7
200.7
219. 1
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7

17 Jun 96
l7 Jun 96
17.lun 96
l7Jun 96
17/un96
17 Jun 96
12 Jun 96
l7 Jun96
17 Jun 96
17 Jun 96
17]un 96
l7 Jun 96
17Jun96
17 Jun 96
l'1]un 96
l7 Jun 96
17Jun 96

Non-Metals. Dissolved
Calcium
Magnesium
Potassium

ms/L
ms/L
ms/L

93
37
7.5

0.10
0.20
1.0

200.7
200.7
200.7

17 Jun96
17 J\m 96
17 Jun 96

MRL = Minimum Reporting Limit

4.8 /YMQM%
Maya wick, inorganic Lab Manager

MpI5368.Doc/m CONFIDENTIAL AND rnlvnzczn



MCKENZIE
L A BO R A T o R I E S

3725 E. A(laf1!3 Ave.
Sui\€ One
Pnoemx. AZ 85040
Voice: (602) 470-0288
FAX; (602) 470-0756
ADHS License AZ 0034

Malcolm Pirie, Inc. (MPI)

Arm: Tim Francis
432 n. 44th Sored, #400
Pro¢Hix. AZ 85008

Date Sampled:
Date Reedved:
Dame Reported:
McKay:zie I.D.:
Project Na :
Project Name: Gt

05 Jun 96
06 Jun 96
24 Jun 96
E96-5370
2602-002
Gila Bald

Client Idwuacaticn; MW-IS

Parameter Result MRL EPA Method
Date

Analvzed

Metals. Dissolved
Antiinxmy
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
l o u
L e d
Manganese
Nickel
Selenium
Silver
'lllallium
Vanadium
Zinc

ms/L
m s/L
msfl-
m s/L
malL
ms/L
m8/L
mafi-
mafi-
m s/L
m s/L
ms/L
vs/L

ms/L
ms/L
ms/L
me/L

<0. 10
<0. 10
0.09
<0.05
<0.02
<0.05
<0.20
<0.05
<0.05
<0. 10
<0.05
<0.05
<0.10
<0.05
<0.20
<0.50
<0.05

0.10
0.10
0.05
0.05
0.02
0.05
0.20
0.05
0.05
0.10
0.05
0.05
0.10
0.05
0.20
0.50
0.05

,z00.7
. 200.7
200.7
200.7
200.7
200.1
219.1
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7

17 Jun 96
17 Jun96
17 Jun 96
17 / m  96
17 JUD 96
I7 Jun 96
12 Jun 96
17 Jun 96
l7 Jun 96
17 Jun 96
17Jun96
17Juh 96
17 Jun 96
17 Jun 96
l7 Jun96
17 Jun 96
l7 Jun 96

Non-Metals. Dissolved
Calcium
Magnesium
Potassium

mS/L
ms/L
mS/L

37
9.8
17

0.10
0.20
1.0

200.7
200.7
200.7

17 Jun 96
l7 Jun 96
17 jun 96

MRL = Minimum R~¢p<>mng Limit

4 4 Br
Maya Qdwuck, Inorganic Lab Manager

MpI5368.Doc/m CONFIDENTIAL AND rnxvmzcsn



MCKENZIE
L A BO R A T O R I E S

3725 E. Atlanta Ave
Suns One
Phoenix. AZ B5040
Voucez (602) 470-0288
FAX: (602) 470-0756
ADHS License AZ 0034

Malcolm Pirie, Inc. (MPI)
Arm: Tim Francis
432 N. 44th Street, #400

Phoeniag AZ 85008

Dare Saunnpled
Date Received
Date Reported
McKenzie I  D
Project No
Project Name

: 05 Jun 96

. : 06 Jun 96

: 24 Jun 96

. o __' E96-5371

. .: 2602-002

. : Gila Bend

Client Identification: MW-2S

Parameter Resul t MRL EPA Method
Date

Analvzgd

Metals. Dissolved

Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
C°pp¢f
I ron
Lead
Manganese
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc

ms/L
ms/L
mg/L
ms/L
me/L
"Is/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L

<0. 10
<0.10
0.06
<0.05
<0.02
<0.05
<0.20
<0.05
<0.05
<0. 10
<0.05
<0.05
<0. 10
<0.05
<0.20
<0.50
<0.05

0. 10
0. 10
0.05
0.05
0.02
0.05
0.20
0.05
0.05
0. 10
0.05
0.05
0. 10
0.05
0.20
0.50
0.05

200.7
200.7
200.7
200.7
200.1
200.7
219. 1
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7

l7 J\lD 96
17 jun 96
l7 Jun 96
17 Jun 96
1'7]un 96
17 Jun 96
12 Jun 96
171un96
l7 Jun96
17 Jun 96
17 Jun 96
17 jun 96
l7Jun 96
17 Jun 96
17 Jun 96
17 ]1_  96
17 Jun 96

Non-Metals.
Calc ium
Magnesium
Potassium

Dissolved
m g / L
m s / L
m s / L

46
17
6.1

0.10
0.20
1.0

200.7
200.7
200.7

l7 Jun 96
17 Jun 96
17 Jun 96

MRL = MinimumR¢p0!1i11SLimit

anéaéf
Eck, Inorganic lab M anager

mpI536g.D0c,m

\
Maja

CONFIDENTIAL AND PRIVILEGED
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mc Ken2le
L A BO R A T O R I E S

3725 E. Atlami Ave.
Sure One
PHOQUIX AZ aso4o
Vouoe: (602) 470-0285
FAX: (602)470~0756
ADHS License AZ 003-4

Malcolm Pimic, Inc. (MPI)
Arm: Tim Francis
432 N. 44th Stxea, #400
Phoenix, AZ 85008

Date Sampled
Daze Renewed
Date Reported
McKanz1e I D
Project No
Project Name

2 05 Jun 96

. : 06 Jun 96

: 24 Jun 96

. . .: E96-5368

v .: 2602-002

. 2 Gila Bend

Client Idexniécationz MW-5S

Parameter Result MRL EPA Methcg
Dale

Analvzed

Metals. Dissolved
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Iron
Lead
Manganese
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc

H18/L
ms/L
mg
mg/L
mg/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
mg
ms/L
mS/L
mS/L
ms/L

<0.10
<0.l0
0.05
<0.05
<0.02
<0.05
<0.20
<0.05
<0.05
<0. lo
<0.05
<0.05
<0. 10
<0.05
<0.20
<0.50
<0.05

0.10
0. 10
0.05
0.05
0.02
0.05
0.20
0.05
0.05
0. 10
0.05
0.05
0. 10
0.05
0.20
0.50
0.05

200,7
.'200.7
200.7
200.7
200.7
200.7
219.1
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7

171un96
l7 Jun 96
l7 Jun 96
l7 Jun 96
l7 Jun 96
17Jun 96
12 Jun 96
l7 Jun 96
]7]1_ 96
l7Jun 96
17 Jun 96
l7 Jun 96
l7 J11D 96
l7 Jun 96
l7 Jun 96
l7 Jun 96
l7 Jun 96

DissolvedNon-Metals.
Calcium
Magnesium
Potassium

ms/L
ms/L
me/L

52
15
5.4

0.10
0.20
1.0

200.7
200.7
200.7

17 Jun96
l7 Jun96
l7 Jun96

MRL = Minimum Reporting Limit

8.¢ I1/4/
wick, Inorganic Lab Manager

MP15368.DOC'm CON FIDENTIAL AND PRIWLEGED



MCKGNZIE
L A BO R A T O R I e S

3725 E Ailihii Ayg.
Suite One
Prxoemx, AZ 85040
Voled: (602) 470.028B
FAX: (602) 470-0756
ADHS License AZ 0034

Madoolm Pirie, 1n¢.(MPI)
Arm: Tim Francis
432 n. 44th Stzea, #400
Pharm, Az 85008

Date Sampled:
Dun Received:
Dante Reported:
mcxmm I.D.:
Project No.:
Pmgjea Name: '

05 Jun 96
06 jun 96
24 Jun 96
E96-5369
2602-002
Gila Bend

Client Idelnltl'iication: MW-4S

Parameter Bmzh MRL EPA menu
Dare

Analvzqi

Metals, Dissolved
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
C0pp¢t
Iron
Lead
Manganese
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc

ms/L
ms/L
ms/L
ms/L
ms/L
mafi-
ms/L
ms/L
me/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L

<0.10
<0.10
0.07
<0.05
<0.02
<0.05
<0.20
<0.05
<0.05
<0.10
<0.05
<0.05
<0. 10
<0.05
<0.20
<0.50
<0.05

0.10
0.10
0.05
0.05
0.02
0.05
0.20
0.05
0.05
0.10
0.05
0.05
0.10
0.05
0.20
0.50
0.05

200.7
200.7
200.7
200.7
200.7
200.7
219. 1
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7

17 Jun 96
17 Jun 96
177un 96
17 Jun96
17 Jun 96
17 Jun 96
12 Jun 96
17 Jun 96
17 Jun 96
17 Jun 96
l7 Jun 96
l7Jun 96
17]1_ 96
l7 Jun 96
l7Jun 96
17 Jun 96
l7]un 96

Non-Metals. Dissolved
Calcium
Magnesium
Potassium

ms/L
ms/L
mS/L

33
16
6.6

0.10
0.20
1.0

200.7
200.7
200.7

l7 Jun96
l7 Jun96
l7 Jun96

MRL = Minimum Reporting Limit

/4- 6944844/Z
Ma]a(<zl\ad»~1¢1<, Inorganic Lab Manager

MPI5368.DOC/rn CONNNENT1AL ANDPRIVILEGED



MCKENZIE
L A BO R A T O R I E S

3 L: : Anarva Aw
reS.. 1... 43?

3n:gw.\ '

.*:.*Se

4 * . qua- ...
. . -* \ .  \ D

a..J.8-

Malcolm Pirie, Inc. (MPI)
Attn: Tim Francis
432 N. 44th Suect, #400
Phoenix, AZ 85008

DW Samnpld:
nm  Re e dv d:
nm  R9oned:
McKmdz I .D.:
Prqea No.:
Prqiea Name: Gt

05 Jun 96
06 Jun 96
25 Jun 96
E96-5372
2602-002
Gala Bad

Client Idennacamn; MW-3S

Parameter Units Result MRL EPA Method
Dane

Analyzed

MeWs. Total
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Iron
Lead
Manganese
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc

mS/L
ms/L
mg/L
mg/L
ms/L
ms/L
ms/L
ms/L
msfL
ms/L
mS/L
ms/L
ms/L
me/L
ms/L
ms/L
ms/L

<0. 10
<0. 10
0.07
<0.05
<0.02
<0.05
<0.20
<0.05
2.4
<0. 10
0.06
<0.05
<0. 10
<0.05
<0.20
<0.50
<0.05

0. 10
0. 10
0.05
0.05
0.02
0.05
0.20
0.05
0.05
0. 10
0.05
0.05
0. 10
0.05
0.20
0.50
0,05

200.7
200.7
200.7
200.7
200.7
200.7
219.1
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7

18 Jun 96
18 Jun 96
l8 Jun 96
18 jun 96
18 Jun 96
18 Jun 96
24 Jun 96
18 Jun 96
19 Jun 96
18 Jun 96
18Jun 96
18]un 96
18 Jun 96
l8 mn 96
18 Jun 96
181m 96
18 Jun 96

Non-Metals
Alkalinity
Calcium
Chloride
Fluoride
Magnesium
Nimte/Nitrite-N
pH
Phenol
Potassium
Sodium
Specific Conductance
Sulfate
TDS
TOC

milL as CaC03
H18/L
ms/L
ms/L
ms/L
ms/L
S.U.

240
56
1,600
5.8
11
29
7.8
<0.005
10
1,300
6,270
1,z00
4,300
1.0

5.0
0.10
5.0
0.10
0.20
0.10
N/A
0.005
1.0 .
0.50
1.0
5.0
5.0
1.0

SM2320B'
200.7
325.2
340.2
200.7
353.2
150.1
420.1
200.7
200.7
120.1
375.4
160.1
415.2

07 Jun 96
l8 Jun 96
13 Jun 96
07 Jun 96
18 Jun 96
ll Jun 96
06 Jun 96
12 Jun 96
l8 Jun 96
18 Jun 96
07 Jun 96
21 Jun 96
07 jun 96
10 Jun 96

ms/L
ms/L
malL

mhos/cm
ms/L
ms/L
ms/L

MRL = Minimum Reporting Limit
'Standard Methods for the Examination ofWater and Wastewater, 18th Edition, 1992.

< 4 94/l4z!
Maya Chadwick, Inorganic Lab Manager

MP!5368.DOC/m CONFIDENTIAL AND PRIVILEGED



MCKENZIE
L A 13 O R A T O F( I E S

II-

e
2 3 .
49118

%..a"1- *Mc

Malcolm Pirie, mc. (MPI)
Atm: Tim Francis
432 n. 44m sew, #400
Ph°¢I1i>¢, AZ 85008

Davie Sampled:
Dan Rncdved:
Date Reported:
M c x m c I.D.:
PI°j°°! No.:
ProjeGt Name:

05 Jun 96
06 Jun 96
25 Jun 96
E96-5373
2602-002
Gila Bend

Client Identiiicationz MW-6S

Parameter Result MRL EPA Method
Daze

Anadvzed

Metals. Total
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Iron
Lead
Manganese
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc

ms/L
m s/L
ms/L
ms/L
m s/L
ms/L
ms/L
ms/L
m s/L
ms/L
m s/L
ms/L
ms/L
m s/L
vs/L

ms/L
mS/L

<0. 10
<0. 10
<0.05
<0.05
<0.02
<0.05
<0.20
<0.05
1.5
<0. 10
0. 10
<0.05
<0. 10
<0.05
<0.20
<0.50
<0.05

0. 10
0. 10
0.05
0.05
0.02
0.05
0.20
0.05
0.05
0. 10
0.05
0.05
0. 10
0.05
0.20
0.50
0.05

200.7
200.7
200.7
200.7
200.7
200.7
219.1
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7

l8 Jun 96
18 Jun 96
18 Jun 96
18 Jllll 96
18 Jun 96
18 Jun 96
24 Jun 96
18 Jm 96
19 Jun 96
18 Jun 96
18 Jun 96
18 Jun 96
18 Jun 96
18 jun 96
18 Jun 96
18 Jun 96
18 Jun 96

Non-Metals
Alkalinity
Calcium
Chloride
Fluoride
Magnesium
Nitrate/Niu-ire-N
pH
Phenol
Potassium
Sodium
Specific Conductance
Sulfate
TDS
TOC

mg/L as CaCO3
ms/L
ms/L
ms/L
ms/L
ms/L
S.U.
ms/L
ms/L
ms/L

mhos/cm
my
ms/L
ms/L

240
120
1,700
4.8
41
29
7.5
0.006
8_5
1,300
6,640
1,400
4,800
1.2

5.0
0.10
5.0
0.10
0.20
0.10
N/A
0.005
1.0 ,
0.50
1.0
5.0
5.0
1.0

SM2320B'
200.7
325.2
340.2
200.7
353.2
150.1
420. l
200.7
200.7
120. 1
375.4
160. 1
415.2

07 Jun 96
l8 Jun 96
13 Jun 96
07 Jun 96
18 Jun 96
l l j un  96
06 hm 96
12 Jun 96
]8]1_ 96
18 Jun 96
07 Jun 96
21 Jun 96
07 Jun96
10 Jun 96

M R L = Minimum Reporting Limit
'Standard Methods for the Examination of Water and Wastewater, 18th Edition, 1992.

L//4 4 444/J6¢
Majakadvnck. Inorganic Lab Manager

MpI5368_D()C,m (YONFIDENTIAL AND PRIVILIISED
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MCKENZIE
L A B O R A T O R I E S

BT": : A::anta Ave
S:.;11é ONe-
°"°es-- -=.: e=34:

cr-ce e:'-= _p0.0*8_-8'
FAX =éS2 :TG-SI56
ADHS -cense Al' G33-

Malcolm Pirie, Inc. (MPI)

Attn: Tim Francis
432 n. 44th saw, #400

Phr>¢1f\ix, AZ 85008

DM: Sampled:
num Reedved:
Daze Reported:
McKunde I.D.:
Project No.:
Project Name: Gt

05 Jun 96
06 Jun 96
25 Jun 96
E96-5370
2602-002
Gala Bend

Client Identiiicarionz MW-IS

Parameter Result MRL EPA mefhgg
Date

Analw4

Metals. Total
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Iron
Lead
Manganese
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc

m s / L
m s / L
m s / L
m s / L
m s / L
msf l -
m s / L
m s / L
m s / L
m s / L
m s / L
m s / L
m s / L
m s / L
m s / L
m s l L
m s / L

<0.10
<0. 10
<0.05
<0.05
<0.02
<0.05
<0.20
<0.05
0.55
<0.10
<0.05
<0.05
<0.10
<0.05
<0.20
<0.50
<0.05

0.10
0.10
0.05
0.05
0.02
0.05
0.20
0.05
0.05
0.10
0.05
0.05
0.10
0.05
0.20
0.50
0.05

200.7
200.7
200.7
200.7
200.7
200.7
219.1
200. 1
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7

18 Jun 96
18 Jun 96
l8 Jun 96
18 Jun 96
18 Jun 96
18 Jun 96
24 Jun 96
18 Jun 96
19 Jun 96
18.lun 96
18 Jun 96
18 Jun 96
l8 Jun 96
18 Jun 96
18 Jun 96
18 Jun 96
18 Jun 96

Non-Metals

Calcium
Chloride
Fluoride
Magnesium
NitraneJNitrite-n
pH
Phenol
POl8SSiUI\1
Sodium
Specific CMuctance
s u r e
TDS
TOC

mg/L as CaCO3
me/L
ms/L
ms/L
m y
ms/L
S.U.

240
37
1.500
5.7
9.5
30
7.9
<0.005
16
1,100
5,800
1,000
3,900
1.5

5.0
0.10
5.0
0.10
0.20
0.10
N/A
0.005
1.0 .
0.50
1,0
5.0
5.0
1.0

SM2320B'
200.7
325.2
340.2
200.7
353.2
150. 1
420. 1
200.7
200.7
120.1
375.4
160. 1
415.2

07 Jun 96
18 Jun 96
13 Jun 96
07 Jun 96
18 Jun 96
ll Jun 96
06 Jun 96
12 Jun 96
is _]11n 96
l 8 J u n 9 6
07 ]un 96
21 Jun 96
07 Jun.96
10 Jun 96

ms/L
ms/L
mis/L

xhosa/cxn
ms/L
ms/L
ms/L

MRL = Minimum Reporting Limit
*Standard Methods for the Examination ofWaler and Wastewater, 18th Edition, 1992.

§9¢<40z1?/A

Chadwick, Inorganic Lab Manager

MPI5368.DOC/m CONFIDENTIAL AND PRIVILEGED
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MCKENZIE
L A B O R A T O R I E S

CTI; E Asama Ave
Suite One
Phoenix AZ 85040
Voice' \E'32" 4`8-0255
FAX l6C2l 478-C756
ADHS L.cense A: 003-1

Malcolm Pirie, Inc. (MPI)
Aim: TimFrancis
432 N. 44th Sneer,#400
Ph~oean£::, AZ85008

nm Sampled
Date Reeelved
Date Reported
McKauoe I D
Prqea No
Project Name

: 05 Jun 96
Reedved: 06 Jun 96
Rspomrted: 25 Jun 96

Knee | .: E96-5371
I .: 2602-002
| : Gila Bald

Client Identification: MW-2S

Parameter Units Result MRL EPA Method
Date

Analyzed

Metals, Total
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Iron
Land
Manganese
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc

ms/ L
ms / L
Ins /L
ms / L
ms / L
mS/L
mS/L
tag/L
ms / L
vs / L

ms / L
ms / L
mS/L
ms / L
ms / L
ms / L
ms / L

<0. 10
<0.10
0.16
<0.05
<0.02
<0.05
<0.20 .
<0.05
8.6
<0.10
0. 15
<0.05
<0. 10
<0.05
<0.20
<0.50
<0.05

0.10
0.10
0.05
0.05
0.02
0.05
0.20
0.05
0.05
0.10
0.05
0.05
0.10
0.05
0.20
0.50
0.05

200.7
200.7
200.7
200.7
200.7
200.7
219.1
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7

18 Jun 96
18 Jun 96
18 Jun 96
18 Jun 96
18 Jun 96
18 Jun 96
24 Jun 96
18 Jun 96
19 Jun 96
18 Jun 96
18 Jun 96
l8 Jun 96
18 Jun 96
l8 Jun 96
18 Jun 96
18 Jun 96
18 Jun 96

Non-Metals
Alkalinity
Calcium
Chloride
Fluoride
Magnesium
Nitrate/Nitrite-N
pH
Phenol
Potassium
Sodium
Specific Conductance
Sulfate
TDS
TOC

mg/L as CaCO3
ms/L
mg/L
ms/L
ms/L
mg/L
S.U.
ms/L
H18/L
ms/L

mhos/cm

ms/L
ms/L
ms/L

280
71
1,700
6.8
20
29
7.8
<0.005
7.8
1,300
6,250
1,100
4,300
1.3

5.0
0.10
5.0
0.10
0.20
0.10
N/A
0.005
1.0 e
0.50
1.0
5.0
5.0
1.0

SM2320B'
200.7
325.2
340.2
200.7
353.2
150. I
420. l
200.7
200.7
120.1
315.4
160. 1
415.2

07 Jun 96
l8 Jun 96
13 .fun 96
07 Jun 96
I8Jun96
11 ]un 96
06 Jun 96
12 Jun 96
l8 Jun96
l8]1.1n 96
07 Jun 96
21 Jun 96
07 Jun 96
10 Jun 96

MRL = MinimUm Reporting Limit
'Standard Methods for the Examination of Water and Wastewater, 18th Edition, 1992 .

4943 694 M44{
Maja wick, Inorganic Lab Manager
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iMalcolm Pirie. Inc. (MPI)

Ann; Tim Francis -
432 n. 44th saw, #400

Phoenix, AZ 85008

. . ,

9Q\)18

Date Sampled:
Date Reedved:
n m Rqaoned:
m¢K=»=i¢ I.D.:
powNo.:
PI°.i°°¢ Name:

05 Jun 96
06 Jun 96
25 Jun 96
E96-5368
2602-002
Gila Bend

Client Identification: MW-5S

Paramacr B MRL EPA Method

Metals. Total
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
C0r>p¢f
Iron
Lead
Manganese
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc

ms / L
ms / L
ms / L
m y .

ms / L
ms / L
mS/L
ms / L
ms / L
mg/L
mg/L
ms / L
mg/L
mg/L
ms / L
mg/L
ms / L

<0.10
<0. 10
<0.05
<0.05
<0.02
<0.05
<0.20
<0.05
<0.05
<0. 10
<0.05
<0.05
<0. 10
<0.05
<0.20
<0.50
<0.05

0.10
0. 10
0.05
0.05
0.02
0.05
0.20
0.05
0.05
0. 10
0.05
0.05
0. 10
0.05
0.20
0.50
.0.05

200.7
200.7
200.7
200.7
200.7
200.7
219.1
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7

18 Jun 96
18 Jun 96
l 8 .hm 96
18 Jun 96
18 Jun 96
18 Jun 96
24 Jun 96
18 JUII 96
l9.lun 96
18 Jun 96
18 jun 96
18 Jun 96
l8 Jun 96
l8 Jun 96
18 Jun 96
18 Jun 96
18 Jun 96

Non-Metals
Alkalinity
Calcium
Chloride
Fluoride
Magnesium
Nitlrale/Nitrite-N
pH
Phenol
Potassium
Sodium
Specific Conductance
Sulfate
TDS
TOC

mg/L as CaCO3
ms/L
ms/L
ms/L
ms/L
ms/L
S.U.
ms/L
ms/L
ms/L

mhos/cm
ms/L
ms/L
ms/L

240
54
1,500
7.4
15
26
7.7
<0.005
5.6
1,300
5,790
1,000
4,100
2_4

5.0
0.10
5.0
0.10
0.20
0.10
N/ A
0.005
1 . 0  .
0.50
1.0
5.0
5.0
1.0

SM2320B'
200.7
325.2
340.2
200.7
353.2
150. 1
420. 1
200.7
200.7
120.1
375.4
160. 1
415.2

07 Jun96
18 Jun96
13 Jun96
07 jun96
18 Jun96
11 Jun96
06 Jun96
12 Jun96
18 Jun96
18 Jun96
07 Jun 96
21 Jun96
07 nm 96
10 Jun96

MRL = Minimum Reporting Limit
'Standard Methods for the Examination of Wares and Wasrewaxer, l 8th Edition 1992 .

{// I<g4~"4//142!
Maj Chadwick Inorganic Lab Manager

MPI5368.lX)C/m CONFIDENTIAL AND PRIVILEGED
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Malcolm Pirie, Inc. (MPI)
Attn: Tim Francis
432 n. 44th Saw, #400
Plwenix. AZ 85008

DCT 2 6 2000

Date Sampbd:
Dunne Received:
nm  Rcponed:
m¢I<=n:u¢ I .D.:
Plojea No.:
P14414 Name:

05 Jun 9dVI

06 Jun 96
25 Jun 96
E96-5369
2602-002
Gila Bend ]'UCSON

Client Idemitication: MW-4S

Palanldcr Units Result MOL EPA Method
Dare

Analvzed

Metals. Total
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Iron
Lead
Manganese
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc

ms/L
ms/L
ms/L
ms/L
ms/L
mS/L
mg/L
mS/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
ms/L
me/L
ms/L

<0. 10
<0.l0
<0.05
<0.05
<0.02
<0.05
<0.20
<0.05
1.4
<0.l0
<0.05
<0.05
<0.10
<0.05
<0.20
<0.50
<0.05

0. 10
0.10
0.05
0.05
0.02
0.05
0.20
0.05
0.05
0. 10
0.05
0.05
0. 10
0.05
0.20
0.50
0.05

200.7
200.7
200.7
200.7
200.7
200.7
219.1
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7

18/un96
18 Jun 96
l8Jun 96
18 Jun 96
18 Jun 96
18 Jun 96
24 Jun 96
I8Jun 96
l9.lun 96
18 Jun 96
18 Jun 96
18 Jun 96
18 Jun 96
18.1un96
18 _|un 96
18 Jun 96
18 Jun 96

Non-Metals
Alkalinity
Calcium
Chloride
Fluoride
Magnesium
Nitrate/Nitrite-N
p H
Phenol
Potassium
Sodium
Specific Conductance
Sulfate
TDS
TOC

mg/L as CaCO3
m sfL
m s/L
m s/L
m s/L
H18/L
S.U.

m s/L
m s/L
m s/L

l.lmhos/cm
m s/L
ms/L
ms/L

260
38
1,300
7.6
17
22
7.9
<0.005
7.2
1,100
5.160
770
3,400
1.2

5.0
0.10
5.0
0.10
0.20
0.10
N/A
0.005
1.0 .
0.50
1.0
5.0
5.0
1.0

SM2320B'
200.7
325.2
340.2
200.7
353.2
150. 1
420. 1
200.7
200.7
120.1
375.4
160. 1
415.2

07 Jun 96
]8]un 96
l7.lun 96
07Jun96
18 Jun 96
ll Jun 96
06 Jun 96
12 Jun 96
l8 Jun 96
l8 Jun 96
07.lun 96
21 Jun 96
07 ]111196
10 Jun 96

MRL = Minimum Reporting Limit
°Srandard Methods for the Examination of Water and Wastewater, 18th Edition, 1992 .

1 4 / 4 ' 4 9 4 M K /
Ma_la[A\adwlck. Inorganic Lab Manager

Mpl5368.Doc/m connnnunu. AND rizlvnmcszn
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EXPEDITED IMPOUNDMENT PERMIT

Applies to surface impoundments
constructed according to the deslgn parameters established for a

geomembrane/composite double-liner system.

GILA BEND GENERATING STATION

August 21, 1998
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State of Arizona
Aquifer Protection Permit No. P-

Facility Name: Gila Bend Generating Station

This Aquifer Protection Permit authorizes the discharge of industrial wastewater to an on site surface
impoundment in accordance with the discharge limitations, monitoring requirements, and other permit terms
and conditions set forth in this permit and in the attachmententitled, "Standard Aquifer Protection Permit
Conditions."
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A. Permitted

The person(s) responsible for compliance with the terms and conditions of this permit are:

Gila Bend Power Partners, L.L.C1. Name of owner:

Mailing address: 5949 Sherry Lane, Suite 1880

Dallas, TX 75225

Telephone Number: 214-210-5080

2. Name of operator: Gila Bend Power Partners,L.L.C

Mailing address: 5949 Sherry Lane, Suite 1880
Dallas, TX 75225

3. Telephone Number: 214-210-5080

B. Contact person

1. Name: Bob Walther

2. Mailing address: 5949 Sherry Lane, Suite 1880

Dallas, TX 75225

3. Telephone Number: 214-210-5080

C. Facility information

1. Facility name Gila Bend Generating Station

2. Address: GilaBend, AZ

3. Legal description:

a.

b.

c.

d.

Township :
Range:
Section:
Quarters :

i s
5W
19
SW 1/4

4. County: Maricopa

5. Coordinate Location (Center of entire facility):

a.

b.

Latitude:
Longitude:

32° 58' 18.3"
112°48' 49.8"

Aquifer Protection PermitNo.P- 4.



Impoundment
Number

Number of
Cells

Laiiklde Longitude Cspadty
(gallons)

1 1 32°58 33.6 112°48' 50.1 47.5 million

2 1 32°58 33.6 112°48 58.1 47.5 million

3 1 32°58' 33.6 112 49 12.5 47.5 million

4 1 32 58 18.3 112 49' 12.5 47.5 million

5 1 32 58 18.2 112 48 40.2 12 million

6. Discharging Facilities

The impoundment(sj,dentitied as the discharge locations, have the following number of cells,
capacities (gallons), and coordinates:

Table 1. Impoundment Identification

7. Wastestream Description:

1. The proposed Gila Bend Generating Station consists of a natural gas-powered,

750-gross megawatt electric generating facility. The proposed facility footprint consists

of approximately 175 acres, with 87 acres of evaporation ponds. The evaporation

ponds will be doubled lined with a leak detection and collection system.

Construction of the GBGS is proposed to begin in the third quarter of 2001, and

operations are expected to commence in 2003. The operational lifetime of the GBGS

is expected to be approximately 40 years.

Aquifer Protection Permit No. P- 5.



Impoundment
Number

Latimtle
of PWC,

Lungitdde
of PUC

Had. Nom
Hnz.

1 32°58' 37" 112048' 50.5" x x

2 32°58' 37" 11z°48' 50.5" x x

3 32°58' 36" 112°49' IO" x x

4 32° 58' 25" IIZ049' 10" x x

5 32° 58' 26" 112°48 52" x x

2. It is anticipated that the Gila Bend Generating Station will generate a wastewater

stream at an average annual rate of 725 gallons per minute (rpm), or approximately

382 million gallons per year. The inflow rate to the evaporation impoundments will

vary 0ver the course of the year. Flow rates are anticipated to vary from 650 rpm

to 800 rpm.

The wastewater will consist predominantly of cooling tower slowdown.

The wastewater will consist of approximately 1,600mg/L total dissolved solids.

Wastewater will be contained0n-site in five double-lined evaporation impoundments.

D. Compliance with Aquifer Water Quality Standards and Point(s) of Compliance

Compliance with Aquifer Water Quality Standards shall be achieved by maintaining liner
integrity. Routine monitoring of groundwater is not specified in this permit. Should groundwater
monitoring become necessary, the following point(s) of compliance are designated for hazardous
(Haz.) and/or non-hazardous (Non-Haz.) substances:

Table 2. Point(s) of Compliance(POC)

The director may designate additional points of compliance if information concerning groundwater
gradients indicates the need

Aquifer Protection Permit No.P- 6.



E Best Available Demonstrated Control Technology (BADCT)

The surihce irnpoundment(s) shall be designed, constructed, and operated so as to ensure the
greatest degree of discharge reduction achievable through the application ofBADCT processes,
operating methods, or other alternatives, including, where practicable, a technology permitting no
discharge of pollutants. Construction, operation and maintenance of the impoundment(s)
according to the following specifications shall be considered to be in compliance with BADCT
requirements.

1. Surface Innpoundnment Specifications

The surface impoundment shall be constructed according to the following design parameters

established for a geomembrane/composite double liner system:

a. The subgrade shall consist 08 at a minimum six inches of native, or natural materials
compacted to 95% maximum dry density (Standard Proctor).

b. The lower geo membrane/soil composite liner shall be at least 30 mil thickness [exception
- at least 60 mil, if High Density Polyethylene (HDPE)] over a minimum six inches of
3/8" minus native or natural materials compacted to achieve a saturated hydraulic
conductivity no greater than 10.6 cm/sec.

c. The lower and upper liners shall be separated by a leak detection/collection system
consisting of a genet or minimum 12 inch thick drainage layer of sand, gravel, or other
permeable material which achieves a hydraulic conductivity of at least 10.2 cm/sec. This
drainage layer shall have a minimums% slope and be connected to a Sump for solution
monitoring and extraction The system shall be designed to receive a pump capable of
pumping the necessary volume in order to maintain less than one foot of head on the
bottom liner.

d. The upper flexible membrane liner shall be at least 30 mil thickness [exception - at least
60 mil, ifHDpE], and UV resistant for areas exposed to sunlight.

e. Both liners shall be secured by an engineered trench.

f. Quality Assurance/Quality Control shall be demonstrated for installation of the liner
system.

All materials used in the construction of the impoundment shall be compatible with the
solutions discharged into it.

Aquifer Protection Permit No. P-
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Eunpoundment
Numlner

L i n e r L i n e r
T o w *

Liner
Tllicltiless

Hydr aul ic
Conductivity

1
Upper Geomembrane
Lower Geomembrane

Lower Soi l

HDPE
HDPE
GCL

80 mi ls
60 mi l s
6 inches

n/a
n/a

l x  10 "  c t n / s ec

2
Upper Geomembrane
Lower Geomembrane

Lower Soi l

HDPE
HDPE
GCL

80 mi ls
60 mi ls
6 inches

n/a
n/ a

lx  10.6 cm/sec

3
Upper Geomembrane
Lower Geomembrane

Lower Soi l

HDPE
HDPE
GCL

80 mi ls
60 mi ls
6 inches

n/a
n/a

l x  10 "  c m / s ec

4

Upper Geomembrane
Lower Geomembrane

Lower Soi l

HDPE
HDPE
GCL

80 mi ls
60 mi ls
6 inches

n/ a
n/a

l x  1 0 "  c m / s e c

5 Upper Geomembrane
Lower Geomembrane

Lower Soi l

HDPE
HDPE
GCL

80 mi ls
60 mi ls
6 inches

n/a
n/a

l x  10 "  c m / s ec

Upper Geomembrane
Lower Geomembrane

Lower Soil

mi ls
mi ls

inches

n/a
n/a

cm/sec

The l iner materials to be used in the construct ion of  the surface impoundment(s) shal l  be as fol lows:

Table 3. Liner Specif icat ions

l Liner Type Abbrev iat ions :
HDPE = High Dens i ty  Polyethy lene
LDPE = Low Dens i ty  Polyethy lene
PVC = Polyv iny l  Chloride
nat ive soi l  (ns),  bentonite (b),  kaolinite (k)
Specify  any other type(s)

Soi l  Component

2 n/a = not applicable

2. Operational Requirements

The permitted shall properly operate and maintain al l  faci l i t ies, treatment processes, and
discharge control  systems to achieve compliance with the terms and condit ions of  the permit
and wi th the objec t ive of  achiev ing a non-discharging condi t ion.

Aquifer Protection Permit No. P~ 8.



Impoundment
Nuuibetr

Sump
Number

Latitude
of Sump

Longitude
of Sump

1 1 32° 58' 33.6" 112°48' 50.1"
2 2 32° 58' 33.6" 112°48' 58.1"
3 3 3z° 58' 33.6" 112°49'  12.5"

4 4 32°58'  18.3" 112°49' 12.5"

5 5 32°58' 18.2" 112°48' 40.2"

Parameter Performance Levels Monitoring
Frequ¢ncy""'

Reportllng
Frequency* 4

Upper Liner Integrity No visible tears or leaks Weekly As required

Berm Integrity No visible erosion
or seepage

Weekly As required

Leak Detection Sump No obstructions to access,
pumps and detection
devices operational

Weekly As required

Cooling Water
Circulation Sump

(if applicable)

No visible cracks or leaks Weekly As required

Flow Control, Flow
Sensor, and Chart

Recorder
(if applicable)

Maintained ro be in
continual operational

condition

Weekly As required

F. Monitoring Requirements

All monitoring required by this permit shall be continued for the duration of the permit, regardless
of the discharge or operational status of the facility, unless otherwise designated in this permit,
specified in an approved contingency plan, or approved in writing by ADEQ.

1. Operational Monitoring

Table 4. Leak Detection/Collection Sump Location

Table 5. Operational Monitoring

1 Inspections shall also be completed after a significant rainstorm or other natural disaster.

2 If the impoundment is located at an unmanned facility and used seasonally, then inspections shall be
required at the beginning of the operational season, monthly when liquid is present in the impoundment,
and at the end of the operational season.

'Refer to Part H for notification requirements in the event of a violation of any permit condition.
4 Refer to Record Keeping Requirements of Part I. .

Aquifer Protection Permit No. P~ 9.



Sump
No.

Parameter Action
Response
L¢v¢! #1 1

god

Aetmn
Response
Lew/el #21

god

Monitoring
Method

Monitoring
Frequency'

Reporting

Ft¢'w¢l\¢y'

1, 2 Liquid
Pumped5

5,369 1 9573 Meter/Calc. Weekly As Required

3,4 Liquld
Pumped

5,369 1,9573 Meter/Calc. Weekly As Required

5 Liquid
Pumped

1,934 7,049 Meter/Calc. Weekly As Required

Llqllid
Pumped

Meter/Calc. Weekly As Required

2. Groundwater Monitoring

Monitor wells are not required at this time. If groundwater monitoring is required in the
future, the wells shall be installed and located at the designated Point(s) of Compliance

3. Sump Fluid Monitoring

The leak detection sump(s) identified in Table 4 shall be monitored to determine
compliance with the Action Response Levels (serving as Alert Levels). If liquids are
present in the sump, the liquids shall be removed, contained, and properly disposed of.
The amount of liquid pumped shall be determined and recorded.

Action Response Levels 1 and 2 pertain to leakage through the upper liner, as determined through
monitoring of the leak detection/collection sump. The permitted shall monitor the leak detection
sump(s) as indicated in the following table:

Table 6. Sump Fluid Monitoring

l Action Response Level #1 is the threshold value at which the permitted must place into action the
appropriate requirements presented in SectionG.2.a. The method to be used to calculate this value is
presented in Appendix E.

2 Action Response Level #2 is the threshold value at which the permittee must place into action the
appropriate requirements presented in SectionG.2.b. The method to be used to calculate this value is
presented in Appendix E.

3 Liquid monitoring shall be performed only when solution is present in the impoundment.

4 The Liquid Pumped reported is that amount pumped from the leak detection sump in gallons per day (god).

Aquifer Protection PermitNo. P-
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Impoundment
Nmnher

I°?t*e1e§lolIlrrd
get

Moztfiadng
Erequenay*

Reporting
Frequency*3

1 2 Weekly As required

2 2 Weekly As required

3 2 Weekly As required

4 2 Weekly As required

5 2 Weekly As required

Weekly As required

4. Sump Fluid Analyses

Routine analysis of sump fluids is not required. However, analysis of sump fluids is included
as a contingency action in Part G.

5. Freeboard Monitoring

b. The permittee shall monitor the amount of freeboard as indicated on a staff gauge
contained in the impoundment(s), or other method that provides similar measurement
accuracy and approved by ADEQ, according to the following table:

Table 7. Impoundment Freeboard

I

If the impoundment is located at an unmanned facility and used seasonally, then monitoring shall be required
monthly when liquid is present in the impoundment.

2 Reports including notification of violation of any permit condition shall be submitted within 5 days of
Permittee becoming aware of the existence of each such violation.

J Refer to Record Keeping Requirements of Part I.

G. Discharge Limitations, and Contingency Plans

The permittee shall maintain at least one copy of the contingency plan at the location where the
day-to-day decisions regarding the operation of the impoundment are made. The permittee shall
advise all employees responsible for the operation of the facility of the location of copies of the
contingency plan. Reporting requirements are outlined in Section H of this permit.

1. Discharge Limitations

a. The impoundment(s) is (are) restricted to the capacities specified in Table 1.

A discharge limit violation shall occur if both the upper and lower liners are compromised
as evidenced by a drop in water level (not attributable to evaporation and/or reflected by
the amount of water in the sump) or when a catastrophic or other event occurs that

Aquifer Protection Permit No. P-
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corrpronies the knegriy of both liners.

c. Overtopping oftlt inpoundmem or a breach ofi!sBennshall coustime exceedance of

2. Contingency Plan Requirements

The appropriate contingency pin., based on the mime of the exceedance, shall be peaced

into action as inlbws.

If there S an exceedance ofActim Response IJevel#l, the pennitree shall take the
ibllowing actions :

1. Notify ADEQ accoldingto Part H.

2. Assess the condition of the liner system

3. Submit for approval by ADEQ, a corrective action plan to address problems
idemiEed lion the assessment of the liner system and at the direction
ofADEQ, irxplermm the approved pin.

b. Iftlere 's an exceedance fAction Response Level #2, the pemitiee shall take ire
ibllowilug actions: `

l . Notify ADEQ according to Part H.

2. nmiMte actions tokiendfythebcatbn(s) of the 1eak(s) wiimin 3 days ofbeconming
aware often exceedance(s).

3. Impracticable, cease all dkposalto the impoundment.

4. Submit br approval by ADEQ, a pin to repair or replace the liner system in an
expeditious manner, and at the direction ofADEQ, inplenem the approved pin

Collect samples iiomthe liq uH contained '1nd1e leak detection snap wi!l1in 5 days
of becoming aware oftle exceedance and analyze the samphs br the parameters
speciikd in Ar>p¢ndix II, according to your facility type. A copy oftl'e analytical
results shall be submitted to Aquiiar Protection Permit Compliance as soon as it is
avaihbh.

6. Submit a report to ADEQ Aquifer Protection Permit Conplnce describing the
rentdial actions taken to repair the liner system

c. If there is leakage through both the upper and beer liners into the vamoose zone, in such
a manner tam mc leak collection system 's unable to contain the loss offlnid, the
pemMee shall take the allowing actiansz

1. Notify ADEQ Aquifer Protection Program Corrpliance within24 hours ofbecomimg
aware of the leakage.

2. Immediately cease all disposal to the impoundment.

Aqui1%r Protection Permit No. P-
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3. Contain the relnaining liquid in the impoundment within 5 days.

4. Collect samples 5'om the liquid contained in the impoundment within 5 days of
becoming aware of the exceedance and analyze the samples for the parameters
specified in Appendix II, according to your facility type. A copy of the analytical
results shall be submitted to Aquifer Protection Permit Compliance as soon as it is
available.

5. Assess the condition of the liner system and conduct a contamination assessment
of the release to the subsoil and/or groundwater.

6. Submit for approval by ADEQ a corrective action plan to address problems

identified from the assessment of the liller system and the release of contaminants
to the subsoil and/or groundwater, and, at the direction ofADEQ, implement the
approved pearL

Monitor groundwater at the Point of Compliance, if deemed appropriate and
required by the ADEQ .

If there is overtopping of the impoundment(s), the permitted shall take the following
actions.

1. Notify ADEQ Aquifer Protection Program Compliance witllin 24 hours of becoming
aware of the overtopping of the impoundment.

2. Immediately cease all disposal ro the impoundment.

Remove and properly dispose of wastewater from the impoundment until the water
level is at or below the freeboard limit (the amount of wastewater removed, a
description of the removal method, and the disposal arrangements shall be noted in
the facility log).

Collect samples from the liquid contained in the impoundment within 5 days of
becoming aware of the exceedance and analyze the samples for the parameters
specified in Appendix II, according to your facility type. A copy of the analytical
results shall be submitted to Aquifer Protection Permit Compliance as soon as it is
available.

Assess the circumstances that resulted in the overtopping of the impoundment and
implement a corrective action plan to address the problems identified.

6. Initiate and complete a contamination assessment of the impacted soil and
groundwater resulting from the overtopping.

7. Monitor groundwater at the Point of Compliance, if deemed appropriate and
required by the ADEQ .

8. Implement remedial activities for treating, storing, or disposing of contaminated soil
and groundwater.

Aquifer Protection Permit No. P-
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e. Emergency response:

1. The emergency response coordinator for the facility shall be designated in the
contingency plan. This coordinator is responsible for activation of emergency
response measures.

2. In the event of an emergency which results in an immillent and substantial
endangerment to public health or the environment, the emergency response
coordinator shall implement the emergency response measures of the contingency
plan.

3. The emergency response coordinator shall notify ADEQ within 24 hours of the
occurrence fan emergency. ADEQ's Emergency Response Hotline telephone
l1ll!xlb¢f s (602)207-2330.

4. The permittee shall review and update the emergency response measures in the
contingency plan annually.

H. Reporting Requirements

1. Notification of a violation of any permit condition, a discharge limitation or an
exceedance fan alert level, including action response levels, to ADEQ Aquifer
Protection Permit Compliance is required in writing within five days of the
occurrence. Analytical reports for the parameters listed in Table 5 shall also be
provided within 60 days of the Action Response Level exceedance. The analytical
reports shall be submitted to the following address:

Arizona Department of Environmental Quality
Aquifer Protection Permit Compliance

3033 n. Central Avenue
Phoenix, Arizona 85012

The permitted shall submit a report to ADEQ Aquifer Protection Permit Compliance within 30
days ofbecoming aware of a violation of any permit condition. The report shall include all
of the following:

a. Identification of the permit condition for which there has been a violation,

b. The period ofviolation, including date and time, if known, and the anticipated time
period during which the violation or exceedance is expected to continue;

Description of corrective action taken or planned to mitigate the effects of the violation
or exceedance,or to eliminate or prevent a recurrence of the violation or exceedance,

d. A schedule of any increased monitoring, and

A description of any malfunction or failure of discharge control devices or other
treatment processes or equipment.

3. The pennittee shall give written notice to ADEQ 180 days before any major modification of
any impoundment(s).

Aquifer ProtectionPermit No.P-
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4. The permittee shall notify ADEQ, within 5 days after the occurrence, of the ming of

bankruptcy by the permittee or the entry or any order ofjudgment against the permittee
for the enforcement of any environmental protection statute 'm which monetary
damages or civil penalties are imposed.

I. Recontl Keepil Requirements

AH records, books, correspondence, reports, and any and all information relating to monitoring,
sampling, and chemical analysis made by or on behalfofthe Permittee in connection with the
discharge shall be retained and preserved for ten years. The monitoring record for each sample
collected shall include all of the following information:

1. The date, time, and place that the sample was taken;

2. The name of the person who took the sample or made the measurement,

3. The procedures used to collect the sample or measurement,

4. The date on which sample analysis was completed by the laboratory,

5. The name of each person or laboratory who performed the analysis,

6. The analytical method used to perform the analysis,

7. The challn of custody records; and

8. Any field notes relating to the information described in paragraphs (1) through (7).

J. Temporary Cessation, Gosuxe, and Post-Closure Requirements

1. Temporary Cessation

The permittee shall notify ADEQ Aquifer Protection Permit Compliance before any
temporary cessation fuse of the impoundment(s). Prior to temporary cessation, the
permittee shall submit a plan identifying measures to be taken by the permitted to reduce or
control discharge, to maintain environmental controls, and to maintain and operate

monitoring equipment during the period of temporary cessation. Seasonal use of
impoundments shall not be considered as a temporary cessation. ADEQ may modify
this penni to incorporate measures to be taken during temporary cessation.

2. Closure
3

The permittee shall notify ADEQ W ater Quality Compliance fan intent to permanently
ceaseuse of the irnpoundment(s) and shall submit a closure plan for approval by ADEQ
within 90 days of the date that notice of intent to cease operations is given to ADEQ .
Within 60 days of the submittal of a complete closure plan, ADEQ shall determine
whether the closure plan is for a clean closure. IfADEQ determines that the closure
plan is not for a clean closure, then this permit may be modified to address closure, post-
closure monitoring, and post-closure maintenance at the facility. The permittee may request

or ADEQ may require revisions to the closure plan for the impoundment. The permittee shall

Aquifer Protection Permit No. P- 15.



give written notice that the closure plan has been fully implemented to ADEQ.

K Compliance Schedule
|

The Gila Bend Generating Station will submit the following information within 3 months
following commencement of plant operations:

I

1. Material Safety Data Sheets (MSDS) for treatment chemicals added to process
water.

2. Analytical results for wastewater samples.

3. Final CQA report for surface impoundments.

L. Annual Registration Fees

The permitted shall pay an annual registration fee to ADEQ. The annual registration fee is based
upon the amount of influent wastewater to the impoundments in gallons per day as established by
A.R.S. §49-242.D.

Based on the estimated daily influent (between 100,000 and 999,999 god), the
annual registration fee is 51000.

Aquifer Protection Permit No. P- 16.



M. Standard Aquifer Protection Permit Conditions

1. Aquifer Water Quality Standards
[A.R.S. §§ 49-221, 223, A_A_C. R18-l 1-401 tlu'ough407]

The permittee shall not cause or contribute to a violation fan aquifer water quality standard

at the applicable point of compliance for the facility.

2. Antidegradation
[A.R.S. §49-243, A.AC. R18-11-107]

The permittee shall not discharge a pollutant which will further degrade, at the applicable p-

hint of compliance for the facility, the quality of any aquifer that already is in violation fan
aquifer water quality standard for that pollutant.

3. I nancialCapability
[A.AC. R18-9-108, 117, 121]

The permitted must have and maintain the technical and financial capability necessary to
frilly carry out the terms and conditions of this permit. Any bond, insurance policy, or trust
Hind provided as a demonstration of Enancial capability in the permit application, pursuant
to Rl8-9- 108(B>(8xc)(3)<Hn or Rl8-9- 12l(A), shallbe in eliiect prior to any discharge
authorized by this permit and shall remain in effect for the duration of the permit.

4. Permit Action: Modification, Transfer, Suspension & Revocation
[ARS. §§49-201, 241-251, A A C . R18-9-113, 121, 123]

This penni may be modified, transferred, renewed or revoked under the mies of the

Department, The filing of a request by the permittee for a permit action does not stay
any existing permit condition.

The Director shall issue a public notice of all proposed permit actions pursuant to Rl8-

9-124 except as described inC.(2).

c. Permit Modifications

1) Major Modif ication:

The permittee shall give written notice to the Director before any major
modification to the facility, as described in § 49-201(19). The pemiittee shall
identify the specific item(s) to be considered for modification and the facts and
reasons which justify modification. The permittee may be required to submit
additional information, pursuant to Rl8-9- 108, including an updated permit
application. The pemiittee shall remit the permit modification fee specified in Rl8-
14-103 prior to modification of the permit.

2) Minor Modif ication:

4

With the written concurrence of the permitted, the Director may modify this permit
for any of the following reasons without giving public notice or conducting a

public hearing:

Aquifer Protection Permit No. P-
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a) To correct typographical errors,

b) Increase the frequency of monitoring or reporting or to reduce monitoring

frequency in accordance with the terms of this permit,

c) Change an analytical method, provided that the analytical method is approved

by the Director of the Arizona Department of Health Services,

d) Change an interim date in a schedule of compliance if the pennittee can show

just cause and that the new datedoesnot interfere with the attainment of a
final compliance date requirement,

e) Change construction requirements, if the alteration complies with the
requirements of the Aquifer Protection Permit statues and rules and provides
equal or better performance,

0 Replace monitoring equipment, 'including wells, if such replacement results in
equal or greater monitoring effectiveness, and

g) Change the contact person for the facility,

3) Permit Reopen

The Director may reopen this penni and modify it if the Director determines any
one or more of the following:

a) Material and substantial alterations or additions to the permitted iiacilityjustify

a change in permit conditions,

b) The discharge 'dam the facility violates or could reasonably be expected to

violate an aquifer water quality standard,

c) Rule or statutory changes have occurred which require a change in the permit,

d) There has been a change of an applicable point of compliance for the facility.

e) There has been an exceedance of an alert level or a violation of a discharge

limitation,

f) Changed conditions justify an increase or decrease in monitoring
I'€qLl1II€l'11€f1[S v

g) A closure plan does not achieve clean closure and the permit must be modified
to incorporate additional closure, post-closure monitoring, or post-closure
maintenance requirements.

4) Pem1it Transfer

a) The Director may transfer the permit if the Director determines that the
proposed transfereewill comply with Title 49, Chapter 2, Article 3 of the

Arizona Revised Statutes and Title 18, Chapter 9, Article 1 of the Arizona
Administrative Code .

Aquifer Protection Permit No. P~ 18.



b) The proposed transferee shall submit the information required in R18- 9-

l08(AXl), (2), and (3), and (6); R18-9-108(B)(7) and (8); and R18-9- 108(D) prior
to the transfer of the P¢fmi&.

¢) The permitted shall remain responsHJle for complying with the terms and

conditions of this permit, regardless of whether the pemiittee has sold or
otherwise disposed of the permitted facility, until the Director transfers the
permit.

d) The permitted shall remit the permit transfer fee specified in Rl8- 14- 103 prior to

transfer of the permit.

5) Permit Suspension and Revocation

The Director may suspend or revoke this permit for any one of the following
reasons:

a) Noncompliance by the pennittee with any applicable provision of Title 49,
Chapter 2, Article 3 of the Arizona Revised Statutes, Title 18, Chapter 9,
Article 1 of the Arizona Administrative Code, or with the terms and conditions
of this permit;

b) The permitted's misrepresentation or omission of any fact, information, or data
related to the permit application or this pemlit,

c) The Director determines that the discharge from the permitted facility is

causing or may cause a violation of an aquifer water quality standard, and

d) The Director determines that the discharge from the permitted facility has the

potential ro cause or will cause imminent and substantial endangerment to the
public health or the environment.

s .
[ARS §49-2061
Preservation of Rights

This permit shall not be construed to abridge or alter causes faction or remedies under the

common law or statutory law, criminal or civil, nor shall any provision of this permit, or any

act done by virtue of this permit, be construed so as to stop any person, this state or any
political subdivision of this state or owners of land having groundwater or surface rights or
otherwise, from exercising their rights or, under the common law or statutory law, from
suppressing nuisances or preventing injury due to discharges.

6. Inspection and Entry
[ARS §49-203.B]

a. Upon presentation of proper credentials, an authorized Department representative may
enter into, on, or through any public or private property , permittee's premises, from
which a discharge has occurred, is occurring, or may occur as is reasonably necessary to
verify information submitted in the permit application to ensure compliance with Title 49,
Chapter 2, Article 3 of the Arizona Revised Statutes, Title 18, Chapter 9, Article 1 of the

Arizona Administrative Code, the terms and conditions of this permit, or to verify
information submitted in the permit application. The Department representative may

Aquifer Protection Permit No. P



I) Obtain samples;

2) Inspect and copy any records required to be maintained by this permit;

3) Inspect facilities, equl'pment, equipment, activities, and monitoring equipment or

methods of monitoring, or

4) Take photographs.

5) Take other actions reasonably necessary to determine compliance with Aquifer

Protection Permit statutes or rules or the terms and conditions of this permit,

b. The owner or operator of the facility shall be afforded the opportunity to accompany the
Department representative during any inspection.

c. Prior notice of entry is not required if reasonable grounds exist ro believe that prior
notice would frustrate enforcement.

d. Ira Department employee obtains any samples, before leaving the premises, he/she will
give the owner or operator a receipt which describes the samples obtained and a portion
of each sample equal in volume or weight to the portion retained by the Department. If
an analysis is made of a sample or monitoring or testing is performed, a copy of the
results shall be furnished promptly to the owner or operator of the facility.

7. Duty to Comply
[A.R.S. §§49-221 through263]

The perrnittee shall comply with all conditions of this permit. Any permit non-compliance

constitutes a violation of the provisions ofTitie 49, Chapter 2, Article 3 of the Arizona
Revised Statutes and is grounds for an enforcement action pursuant to Title 49, Chapter 2,
Article 4 or permit modification, suspension, or revocation.
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STATE OF ARIZONA
AQUIFER PROTECTION PERMIT

This permit is effective on the date that it is signed by the Director of the Water Quality
Division. This permit shall remain effective for the operational life of the impoundment(s)

and any period during which the wastewater treatment plant is subject to a post-closure plan.

signed this day of 7

KarenL. Smith,
Director, Water Quality Division
Arizona Department of Environmental Quality

Aquifer Protection Permit No. P- 21.



Appendix 1.

Lin»erLeakage Rate Calculations

The purpose of the iblbwing cakzuhtbn nrthod `s to provide a rreaIs to evaluate leakage thuiough the

upper liner of geomerrbranel/con'posite doubt-lines system The method canoe used to determine
tie actbnresponse kevel to be vexed in Tabh 6, softie pemdt As stated untie penni, Acibn

Response Level 1 and 2 are based on the leakage rate thorough tie top liner of double liner system

The armunt ofleakage S detemilued through use of the between liters leak detection/collection

system

The basic equationto be used br tar cakzulation o the baggage rate thuroughahole Ina georreninraxe 8

Bernoulli seqlaldon Ifbrfiee ibwtlunoughanopezlilug, whrbheas iblbws:

Q=CR a Zghw

3/s)where: Q = leakage :ate tlnlougha geomerrbrane hole (m

CB = dinensionhss coeflkzient, related to the shape of the edges of the hole; br sharp

CG = 0.6
a = hole area (m 2)

g = accehratbn due to gravity (m/s 2)

hw = liquid depth on top of the geomenubrane (m)

edges

Action Response Level Calculation Examples

The Rnlbwing parameters slnll be used to cakzulate the Action Response Level:

•

A3.1 rim 2 (0.012 in 2) area hah size, which allows for seam defects that any exit tier

intelsiw qlnlity assurance Iesuliimg Rom &bi:aWn or installation &actors inchlding excessive

m>lsture or lnnnidiy, kxproper ambient or sealing M@emune, conmmimWn by dist or dirt

T113 s@ hob wile used to estabEhAction Response Level 1.
A 11.3 Mn 2 (0.445 in 2) area hole she, whbh my account for failure of the geormrrbrane arr

to poor design, dannge trcuured doing phceumnt ofoverlying rmteriak, or accidental

purxztures. T113 she Ink wile used to cakuhte Action Response Leve12.
A Frequency oforn Ink per 4,000 in 2 (1 acre) will be used incak:uh1jng allAc1i>n Resporue

Levels. T118 iequerrcy requires that irrtersive quality assurance mmitoringbe conphted dmnrirrg

irstalhtbn oftte liner. A Qeqlency of 101x>hs or rare S typical when quality assurance E

lirmrted to an engineer spot clecldrg tl'e wod< conpkted by tit geomembrarre installer.

1 J.p. Giroud and R. Bonaparte, 1989, Geotextiles and Geonembranes 0266- 1144/89/303.5, Levier Science
Publishers Ltd., England, PP 27-67
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The following eucanph, whthunilizes the above eqlatbn and constraints, E pnovkied ix a 5 acre area

ifrpomdmencom1mainlimgarrnJdx1unliqlJiddepthofl() Eet

Conversion factors: 1 ft = 0.3048 Wm

1m3 =2.642 * 10 2 gal

1 sec = 86,400 sec/day

Action Response Level #1: Action Response Level #2:

Q=CR a Zghw Q=CRa Zghw

Q=(0.6)(3.1mm)(1.l0_6 )lm z 2<9.8_)(3.1m) Q=(0.6)(11.3mm)(1 * 1'0"j_M >
2

2(9.8-)(3.1m)

Q=(0.6)(3.1 * 10-6m 2) 60.76"1 z
so Q=(0-6)(11.3 * l0-6m 2) 60_76'" 2

2
.v

Q=(1.86 * 10-6m 2)(7.80l) Q=(6.78* 10-6m 2)(7.801)

Q=1.45*10-5m3 Q=5.29*10'5""
.v s

Q=<1 .45 * 10 m 2)(2.642 * 102_)(86,4000LI
s in "Y

Q=(5.29*10-5'"')(2.642*102.g"_)(86,400 s )
day

=331§"1
Q day

Q= 1,2078
day

For a 'five acre irrpolndmentz

Q=5*3318=1,655-48
day day

For a 5 acre area inpoumdmem:

Q = 5 * 1,2071-"' = 6,035 L'
ay do)

Please include a copy of all
calculations with the completed model permit application.

As all impoundments vary in size, and it is necessary to calculate the Action Response

Levels for each impounndmem.
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Appe nix H.

Discharge Charactelimtion Tables for Action Response
Level Monitoring

Anacmsdamemelnnmmhgubbsnabewedbyanpemiwfwmaepmmemdevemnp
Me expedinedAqwerp:ou=¢uunpe1ni(App)t>rq|n1i13»i1ga01i>b1i|uedsu&¢e
iHv°w1d1H=0s- Mdhdmi8e cha1acu=1:Wdonmbhsa1ebasedontypixdchenuhalpohianls

Tlnpamaxnetexshdr tabbshawebeal
sufeminsdwinmeornyaepmeuywnafmans0f¢w¢mun¢a¢eH<¢1y1nb¢f»una'n
ttewasmewmer. T&mb8aIetobeudWdasaoomdngencyphn1equirelne1tiflac&n
nespomebve1nllnber25enmeedediarlmkagedm\91&epminauryliBr,orad8cha1geMi
vbhmdonoccus Undelr thk comiigencyphnlequliemedl&epaunilDHerk1eqWliedto
san@hmxianalyzetttpalamaaslkuedhdtmbbprovidedbr t1ntspeciil:upaaw&n The
nunWumingrwlllswlbeusedasagelnm1Ie&1u1cei1Wdec@0nm8ld1gpmoc$stn
deuenmm enviunm=na1rsl<ama»ponafnhlbrvbhu=gAq\aa¢wa1=rQuai»ysmnda|usif
arelmseoccmso\1sidetl:slx&cei1po\n¢nmrt,azdbirplexnentagomdwallermomilrning
pmgaxr1,ifnec¢sszuy.

'Ihb oodk1ge1x:yrrDni'0mi1ga|lIowsti'1:appi::auttosams1@'&echerni:albblogica1arxiphysi:a1

pmupaties evalatinnbr tin"chamacuellka»tionofdichaxge"requiledtoob1ai1anAPP. H o m

oft1'lsbaseliuemm1iomi»Jglabl=:sappB':stoil:Eciityauihlsedast,onlybasizilimnartion
mstbe subnMneduo0bmMtbeexpediedpemut O&1mw8e,a o f 4Hc abbc o

mLmM0mi|ngpa1ameuersmBtbeagleed\ponbetweenADEQ anitheappli:a1ti. This nay

signiicaln:lyix:reasetkntireitakesInksl2tltpa1Ii.

It six>uH be rated ttnttit dhclnrge clmacnexWliontabbs provided heme do mt take Mo

account even;/phrtopema&nwii»1i1dntimd1snryg Iadnerdnese tabbsplesemta gemerallktof
paxanrtems M each spec&: imd\st1y category 'Hr Mt ofpararrMems Br Dr specific

opera&rs impededherein l'nve been selected based on Ava&bb data. Re&1ences axe local

on tit Final pa; ofAPPE\IDlX B. Data Rom dose Ieiémemxzes provided De 'Ibwndatbn br at
selection pmocess Iesulthgintte lkt ofpaxaneexs ixzoxpoxamd ind: tabs.
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qntgg

pH
ADHS or EPA

Approved Method

One, initial sampling
round within compliance

schedule

Submitted to ADEQ
within 90 days after

plant operations
commence

Temperature
Conductance ll

Total Dissolved Solids
Alkalini
Calcium

cM a cesium H

Sodium I

Potassium
Total Nitrogen I!

Chloride
Sulfate I! 11

Fluoride
Antimony
Arsenic
Barium

Cadmium H

Chromium
Lead |

Mercu
Nickel ll ll H

Selenium ll ll

Zinc It N I!

Parameter Anal °calMethod 1 Monitoring Frequent Reporting Frequency

Volatile Organics EPA Method 8260

One, initial sampling
round within compliance

schedule

Submitted to ADEQ
within 90 days after

plant operations
commence

Semi~volatile Organics EPA Method 8270
Total Petroleum
Hydrocarbons

ADHS or EPA
Approved Method ll

Appendix ll, Table 1. Discharge Characterization Constituent List
Gila Bend Generating Station

Gila Bend, Arizona

Conventional Pollutants and Inorganic Parameters:

Organic Parameters:

Explanation to Footnotes:

l The permitted may use any approved analytical method for each parameter required under this permit as long

as Me method provides the capability of achieving the lowest method detection limit or most precisely

and accurately the quantitative demonstration of the parameter listed. in addition, the utilized test method

must be recognized as being applicable in the ADHS Laboratory Licensure Rules (Arizona Administrative

Code R9~l4-608). ADEQ reserves the right to determine the adequacy of laboratory test results based upon the

achieved detection limits
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.. . .*
"Parameter .»» b~l"en

pH
ADHS or EPA

Approved Method
If Action Response Level

#2 is Exceeded
If Action Response Level

#2 is Exceeded
Temperature H ll H

Conductance ll

Total Dissolved Solids ll H

Alkalinity 11 91 I

Calcium ll I!

Ma cesium1 it

Sodium ll ll H

Potassium I! H

Total Nitrogen H ll H

Chloride | 41

Sulfate
Fluoride ll

Alimony H

Arsenic ll

Barium H

Cadmium ll ll

Chromium H

Lead ll

Mercu ll H ll

Nickel H ll 11

Selenium ll H H

Zinc ll ll

Parameter |Anil 'cad meuma' IMonitoring Fr men I  I IRe rthng Fr men
Total Petroleum
Hydrocarbons

ADHS or EPA
Approved Method

If Action Response Level
#2 is Exceeded

If Action Response Level
#2 is Exceeded

Appendix II, Table 2. Discharge Monitoring Constituent List
Gila Bend Generating Station

Gila Bend, Arizona

Conventional Pollutants and Inorganic Parameters:

Organic Parameters:

Explanation to Footnotes:

1 The permittee may use any approved analytical method for each parameter required under this permit as long

as the method provides the capability of achieving the lowest method detection limit or most precisely

and accurately the quantitative demonstration of the parameter listed. In addition, the utilized test method

must be recognized as being applicable in the ADHS Laboratory Licensure Rules (Arizona Administrative

Code R9-14-608). ADEQ reserves the right to determine the adequacy of laboratory test result based upon the

achieved detection limits.

If the Action Response Level #2 is exceeded for the leak detection & collection system or a Discharge

Limit violation occurs where liquid escapes the impoundment containment, the permittee shall sample and analyze

Me liquid for the parameters listed in the dishcarge characterization table

Reporting is required if Action Response Level #2 is exceeded and/or a Discharge Limit violation occurs

where the liquid escapes the impoundment containment
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ROBERT c. WALTHER, P.E., President Industrial Power Technology
2227 Capricorn Way, Suit 101
Santa Rosa, CA 95407
(707) 528-8900 Fax: (707) 528-8901
Email: RCWalther@aol.com

Bob Walther has been President and CEO of Industrial Power Technology (IT) from its inception in 1983
to the present. As a professional engineer and certified plant engineer, he is responsible for the strategic
planning, design, and construction of power generation and control systems. Mr. Walther has demonstrated
a unique talent and inherent ability in project siring, regulatory, and permitting activities, which extends to
design, construction management, and plant operations. In addition, Mr. Walther directs IT's independent
engineering services and owners' representative services for lending institutions and plant owners.

EDUCATION: La Sierra College, Arlington, CA
University of the Pacific, Stockton, CA
San Francisco State, San Francisco, CA
Bell Laboratories, Brooklyn, NY & Murray Hill, NJ

ADVANCED STUDIES! A total of 4 years advanced engineering study with 1.5 years of automated circuit
and power control.

LICENSESZ Professional Engineer/Control Systems - Certificate No. 4233
Certified Plant Engineer - Certificate No. 15114

PUBLICATIONS: Standard Handbook Of Plant Engineering (1994) Electric Systems Management"
Electrical Consultant (May, 1996) "Combustion Turbine Installation"

EXPERT WiTnEss: Mr. Walther has provided expert services in investigation, analysis and testimony in
a variety of high-voltage equipment failures and electrical related accidents
involving personal injury.

EXPERIENCE SUMMARY:

Over the last 25 years, Bob Walther  has been the team leader  in the development and construction of
numerous utility and private sector power generating stations and transmission systems. Combining this
leadership role with an in depth understanding of fuel and its availability, he has developed programs of
effective fuel utilization and energy optimization, as well as cost-effective long-term fuel acquisition.

Mr. Walther has been involved in numerous U.S. projects and his international experience has included
Great Britain, the Philippines, India and the People's Republic of China, where he was instrumental in the
development of several projects in the 33 - 350 mW range. He has provided engineering services to major
investment houses in Europe and the U.S., including, Baroque Paribas, Credit Suisse, Kansallis-Osake-
Panldd Bank, Morgan Stanley, Drexel Burnham Lambert, E.F. Hutton, and Aetna Insurance Funds. He is
experienced in the challenges of developing, financing and constructing international projects.

His projects have utilized a wide variety of fuels and energy conversion systems. Representative fuels
include: natural gas, coal, wellhead residual gas, digester gas, urban waste, scrap tires, biomass fuels,
agricultural waste and hydropower. Project responsibilities included specifying and ordering heavy
equipment including gas turbines, and all facets of procurement, including shipping, customs, and
installation for such equipment. He has also had extensive experience in planning, engineering and
construction of roads, utilities, environmental systems, including zero discharge, liquid waste streams, and
air quality clean-up systems.



PROJECT EXPERIENCE!

Gi la Bend Power Project (2000)
Type:  833 mW Natural  Gas Combined-cycle Power Plant

Tangshan Huaao Thermal  Power Plant,  Tangshan,  Heibei ,  Peoples Republ ic of China (1999)
Type:  350 mW Coal  Thermal  Power Stat ion

Texaco Sunrise Power Plant,  Fel lows, CA (1999)
Type:  262 mW Combined Cycle Power Pro ject

American Samoa Government (1997)
Type: Fuel Storage Facility Expansion

M onterey Regional  Water Pol lution Control  Agency &
M onterey Regional  Waste M anagement Distr ict ,  M onterey,  CA (1996)
Type:  Wastewater Treatment  Plant /Waste Management  Treatment

Ruzhou Thermal  Power Generating Station,  Henan Province,  China (1996)
Type:  300mW Coal  Thermal  Power Stat ion

Continental  Resources,  Enid,  OK (1996)
Type: 90 mW Simple Cycle Gas Turbine utilizing wellhead gas

Exxon Billings Refinery, Billings, MT (1996)
Type: 7 mW Condensing Steam Turbine Facility

Napacor, Mindanao, Republic of the Phillipines (1995)
Type: 200 mW Coal thermal Power Station

Funing Ci ty Thermal  Power Station; Qinhuangdao,  China (1995)
Type:  100 mW Coal  Thermal  Power Stat ion

Pinole Point Steel ,  Richmond,  CA (1994)
Type: 115 kV sub-station& 12.47 kV metering and switchgear.

Stockton Regional  Wastewater Control  Faci l i ty (1993)
Type:  Wastewater Treatment  Plant

Sonoma Landfi l l  Gas Project -  Cotati ,  CA (1992)
Type:  6 mW f rom gas engines using landf i l l  gas recovery

Overton REA High Vol tage Transmission Line,  Overton,  NV (1991)
Type: 138 kV Transmission Line

M oa pa Energy Project -  M oa pa,  NV (1991)
Type: 60 mW Tires-to-Energy Facility

CBS Cogeneration Project -  Television Ci ty,  Burbank,  CA (1990)
Type: 1.4 mW Cogeneration/Natural Gas/Residual Gas

PROJECT EXPERIENCE! (ConT'D)

Ci ty of Redding Peal ing Plant,  Redding,  CA (1989)



Type: 71 .3 mW Simple Cycle Gas Turbine Pealing Power Plant

Xerox Corporation, Webster, NY (1988)
Type: 3.5 mile, 15,000 ton pumped industrial cooling loop

Southwest Project - Southwest United Kingdom (1988)
Type: 400 mW Coal Fired Steam Generating Station

Wadham Energly Company Project - Williams, CA (1987)
Type: 29 mW Rice I-Iulls-to-Energy Project

Modesto Energy Company Project - Westley, CA (1986)
Type: 15.6 mW Tires-to-Energy Project

Monterey Regional Water Pollution Control Agency, Monterey, CA (1986)
Type: Wastewater Treatment Plant

Box Canyon Dam Hydro Power Plant - Lake Siskiyou, CA (1986)
Type: 7.0 mW Hydro Project

Williams Air Force Base - Chandler, AZ
Type: Jet fuel distribution & cathodic protection system.

Cortez County Hydro Penstock (13-mile), Cortez County, CO
Type: Controls design & corrosion protection.



Title/Firm
Project Hydrogeologist,
Malcolm Pirnie, Inc.

Ms. Alter is a project hydrogeolog ist specializing in solid waste facil-
ity permitting, subsurface contamination investigations, groundwater
monitoring, aquifer protection permitting, and environmental field
work, including well installation, soil sampling, and subcontractor
management.

Years  of  Exper ience
6

D e t a i l e d Experience
Education
Studies in Geology Arizona State
University
BA Geology Vassar College 1994
HS Hydrology University of
Arizona zero, Tucson

Abitibi Consolidated Sales: Sampling Plan for a Paper Fiber Waste
Lagoon / Snowflake, AZ. Used US.EPAMethod SW-846 to develop
a sampling plan, which was conducted per aquifer protection permit
requirements and included a statistical analysis of existing data. Reg i s t ra t i on and

r
/ Car  t i f i ca t i ons

zee Geologist-in-Training
CALMAT: Alternative Liner Demonstration for Cal mat Landfill
Tucson, AZ. Completed the demonstration, which included a compari-
son of a Subtitle D final cover system. an Arizona Department of Envi-
ronmental Quality-approved final cover system, and an alternative final
cover system. The demonstration also included the use of HELP model-
ing. Following the demonstration, requested a minor modification to
the landfill's aquifer protection permit.

Health and Safety

Tra in ing
Hazardous Waste Operations Eight
(8) hour refresher
Blood borne Pathogens Exposure
Control
Cardiopulmonary Resuscitation
FirSt Aid
Medical

City of Tucson: Aquifer Protection Permit for Irvington Landfill
Tucson, AZ. Responsible for perniitNng activities, including reviewing
site geology/ liydrogeologv and water qualify' data, conducting a bor-
row source evaluation, and negotiating permit requirements. Per-
formed regulatory review of ordinances or permit requirements associ-
ated with various end uses of the site. The reguiatorv review included
the examination of Section 404 requirements, the WASH/ ERZ ordi-
nances, the native plant ordinance, zoning and development standards
for the site, the availability of utilities in the area, restrictive covenant
requirements, air quality permit requirements, endangered species
clearance, NPDES requirements, and state historic preservation clear-

S o c i e t i e s
Arizona Hydrological Society
(Hember)

once.

Employment History
Malcolm Pirnie, Inc. zee to
present
IT/EHCON 1996 to zee
Delta Environmental 1995 to 1996
Basin & Range 1994 to 1995

City of Tucson: Groundwater Remediation at Los Realms Landfill
Tucson, AZ. Conducted field work associated with the design of a
groundwater remediation system at the landfill site. The fieldwork in-
cluded conducting aquifer tests and collecting groundwater samples to
determine the degree of hydrologic connection (and related impact of
contaminant transport) between two aquifers. Subsequent fieldwork
included grouting wells that were screened across two water-bearing
units to mitigate cross-contamination.

City of Tucson: Aquifer Protection Permit* for Speedway Landfill
Tucson, AZ. Assisted with permitting procedures, including HELP
modeling, a hvdrogeologic study, obtaining necessary clearances from
state and federal agencies, calculating Alert Levels, and preparing a
compliance schedule.



Glenn Weinberger: Landfill Slope Stability Modeling, Weinberger
Rainbow Valley Landfill / Mobile, AZ. Modeling performed to de-
termine factor of safety values for a waste tire monofill.

Glenn Weinberger: Slope Stability Modeling at Weinberger 43rd Ave-
nueLandfill / Phoenix, AZ. Performed modeling using PCSTABL to .
determine factor of safety values for the landfill's slopes. Also, per-
formed HELP modeling to determine the potential of leachate migration
from the base of the landfill. The HELP modeling was performed as
part of the aquifer protection permitting activities.

Tucson Electric Power Company: Aquifer Protection Permitfor
Springerville Generating Station / Tucson, AZ. Prepared closure
plans for an inactive landfill located adjacent to an active ash disposal
area. Performed HELP modeling to determine the viability of using fly
ash and bottom ash as cover material on the inactive landfill. Compiled
historical landfill use data and prepared a closure report for Arizona
Department of Environmental Quality submittal.

USA Waste of Arizona, Inc.: Aquifer Protection Permit for Deer Val-
ley Landf i l l  / Maricopa County, AZ. Prepared the permit and an
SWFP, including HELP modeling, endangered species clearance, State
Historic Preservation clearance, closure and postclosure plans, a
hydrogeologic study, and a demonstration of compliance with stan-
dards.

Arizona Army National Guard: Site Characterization Activities / AZ.
Supervised geophysical team as part of site characterization activities.
Also supervised well construction and conducted subsequent ground-
water monitoring.

Confidential Client, ITT, and F&B Manufacturing: Site Characteriza-
tion Activities Phoenix, AZ. Conducted groundwater monitoring
for chlorinated solvent contamination at Water Quality Assurance Re-
volving Fund sites in Phoenix. Collected quarterly groundwater sam-
ples and monthly water levels, and prepared reports for agency submit-
tal.

r

x

Yellow Cab: Site Characterization Activities / AZ. Monitored BTEX
concentrations, alkalinity, pH, redo potential, dissolved oxygen, ni-
trate, dissolved iron, and carbon dioxide.
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Title/Firm
Senior Project Engineer.
Malcolm Pirnie, Inc.

Years of Experience
16

Mr. Bacon has been involved in engineering, design, procurement,
and permitting for all types of industrial and municipal projects. He
is currency involved in regulatory applicability determinations, com-
pliance audits, air emissions inventories, stack testing oversight, con-
tinuous emission monitoring development, and air quality permitting
at municipal and industrial facilities located in Arizona, California,
and Texas. His background also includes design, quantity and cost
estimating, contract negotiating, and planning and managing various
phases of air quality, hazardous waste, and solid waste programs.

Education
BS Chemical Engineering
Buckner University 1986
MBA Quality Management Fordham
University 1995

Mr. Bacon is a key member of the Arizona Industrial Services busi-
ness development team. He also manages Arizona's Environmental
Restoration Team.

Registration and

D e t a i l e d Experience

Car tifications
1995 Professional Engineer

Hazardous Materials Health and
Safety Certificate

CibaSpecialty Chemicals Corporation: Regulatory ComplianceEvalu-
ation / Ardsley, NY. Project Manager for conducting regulatory (air,
wastewater, hazardous and solid waste, storm water, etc.) compliance
evaluations for a new R&D facility with respect to federal, state and lo-
cal regulations. Also, prepared air permit applications for the relocation
of the R&D tacilitv.

Societies
Air and Waste Management
Association
American Institute of Chemical
Engineers
Beta Gamma Sigma, Member of the
HBA Honor Society

CityofGlendale: Glendale water Reclamation Facility / Glendale,
AZ. Project Manager responsible for preparing an air quality permit
application for odor control systems and combustion equipment at a .
new water reclamation facility.

Employment H i s t o r y
Malcolm Pirnie, Inc. 1987 to
present
u.s. Army Corps of Engineers
1986 to 1987
Pennsylvania Department of
Transportation 1984 to 1985

City of Phoenix: 91st Avenue \'Vastewater Treatment Facility: Syn-
thetic Minor Air Permit Application / Phoenix, AZ. Project manager
for the evaluation of 91st Avenue Wastewater Treatment Plant'5 digester
gas flare controls to maintain the emissions from the 87-mgd facility be-
low the major source and Title V thresholds. Managed numerous air
quality permitting and compliance projects for the 91 st Avenue WWTP.
Projects have included annual emission inventories, compliance audits,
stack testing, permit modifications, O8zM plan development, odor con-
trol equipment design, and permit negotiations.

City of Phoenix: 91st Avenue Interceptor Odor Control Study Phoe-
nix, AZ. Project Manager responsible for planning and iinpleinentMg
an odor characterization and odor control evaluation for a 40-mile
wastewater' pipeline. The characterization phase was conducted during
a 17-month period to account for seasonal variations. The odor control
evaluation consisted of studying the effects of adding chemicals to the
wastewater as well as implementing active odor control systems
throughout the sewer line

/

City of Phoenix: 91st Avenue Interceptor Odor Control Study / Phoe
nix, AZ. Project Manager responsible for planning and implementing
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an odor characterization and odor control evaluation for a 40-mile
wastewater pipeline. The characterization phase was conducted during
a 12-month period to account for seasonal variations. The odor consol
evaluation consisted of studying the effects of adding chemicals to the
wastewater as well as implementing active odor control systems
throughout the sewer line.

City of Phoenix: 23rd Avenue Mlastewater Treatment Plant Phoenix,
AZ. Project Manager responsible for preparing a complication of histori-

cal improvements constructed at the plant as well as conducting a
neighborhood odor survey around the plant. The study served to sum-
marize the plant improvements made by the City to reduce wastewater
related odors, The results of the odor survey also indicated the odor
control improvements have reduced plant-related odors in the commu-
nitv,

/

:

City of Phoenix: 23rd Avenue Wastewater Treatment Plant / Phoenix,
AZ. Project Manager responsible for preparing .1 complication of histori-

cal improvements constructed at the plant as well as conducting a
neighborhood odor survey around the plant. The study served to sum-
marize the plant improvements made hr the Cid, to reduce wastewater
related odors. The results of the odor survey also indicated the odor
control improvements have reduced plant-related odors in the corfu'
nits.

/

City of Phoenix: 23rd Avenue Wastewater Treatment Plant Odor Re-
medial Measures Project Phoenix, AZ. Project Manager responsible
for coordinating and conducting the following activities to further im-
prove plant related odors:

/

Implement odor panel programs

Evaluate existing odor control equipment

Design and construct aluminum covers over influent channels to
convey foul air to existing odor control system

Conduct manhole odor survey

Develop sludge drying bed closure plans

City of Phoenix: 91st Avenue Wastewater Treatment Plant Odor Con-
trol system Design Phoenix, AZ. Project Manager responsible for
coordinating and completing the design of an odor control system at the
87-mgd wastewater treatment plant. The odor control system consisted
of four 6U,000cfin dual-stage wet scrubbers designed to treat foul air
from the facility's heaclworks area. The system also included design for
covering the plant's processes and constructing all chemical and auxil-
iarv facilities associated with the odor control equipment.

//



City of Phoenix: 91st Avenue Wastewater Treatment Plant Odor Con-
trol system Design / Phoenix, AZ. Project Manager responsible for
coordinating and completing the design of an odor control system at the
87-mgd wastewater treatment plant. The odor control system consisted
of four 60,000cfm dual-stage wet scrubbers designed to treat foul air
from the facility's headwords area. The system also included design for
covering the plant's processes and constructing all chemical and auxil-
iaxy facilities associated with the odor control equipment.

City of Scottsdale: Central Arizona Project Water Treatment Plant:
Hazardous Materials Management Planning Project (HMMP)
Scottsdale, AZ. As Project Manager, prepared a HMMP document for
a 27-mgd water treatment plant that handled chemicals such as sulfuric
acid, aluminum sulfate, chlorine., potassium permanganate, sodium h_v-
droxicle, and miscellaneous polymers. The HMMP included informa-
tion such as emergency response plans, incident reporting documenta-
tion, employee training, inspection policies, monitoring and labeling
program, waste disposal, chemical compatibiiitv and handling evalua-
tions, and vulnerability analyses.

Coleman Spas: Title V Air Permit Application / Chandler, AZ. Pro-
ject manager responsible for conducting regulatory applicability analv-
ses, compliance evaluations, emissions inventories, alternative operating
scenario development, and compliance program preparation. In addi-
tion, lead engineer in developing and implementing an odor evaluation
program for the manufacturer.

Commercial lntertech: Orange County Metal Works: Tank Head
Manufacturing Plant Title V and Regulatory Compliance Determina-
tion Project / Orange, CA. Project Manager, responsible for identify-
ing all emission sources (point and fugitive), quantifying annual emis-
sions (actual and PTE) for the plant. evaluating the Title V applicability
criteria, and identifying regulatory compliance issues. Following the air
quality requirements of the South Coast Air Quality Management Dis-
trict, determined the facility's major / minor source classification.

Communities Southwest, Inc.: Tolleson Community Odor Impact
Evaluation / Tolleson , AZ. Project Manager responsible for evaluating
the potential odor impacts on a proposed residential community from
the nearby Tolleson Wastewater Treatment Plant. Sampled and col-
lected air and liquid-phase data to estimate potential odor related emis-
sions from the plant. Conducted air dispersion modeling based on esti-
mated H"S emissions to estimate probate odor impacts at the proposed
community receptors.

Continental Waste Industries: Gila Bend Regional Landfill Title V
Air Permit Application / Gila Bend, AZ. Project manager for the
preparation of a Title V air permit application Linder the regulatory
agencies 'accelei'ated' permitting rules. The project included regulatory
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evaluations, emission inventories, compliance program development,
and operating scenario assessments. The project red aired extensive
meetings with Maricopa County and US. EPA Region IX staff to expe-
dite the issuance of the Title V permit. This was the first project to re-
ceive a Title V permit from the Maricopa County Environmental Ser-
vices Department.

Creative Friction, LLC: Creative Friction Brake Plant Air Quality Per-
mitting / Phoenix, AZ. Project Manager responsible for preparing all
documentation required for an air quality permit application to allow
the construction and operation of a brake manufacutring facility,
Successfully negotiated the "expedited" issuance of the air permit with
Maricopa County.

CRSS Capital, Inc.: Cogeneration Facility Environmental and Air
Quality Compliance Audit / Rip on, CA. Project Manager, responsi-
ble for reviewing regulatory and permitting red Liirements affecting the
cogeneration plant and determining its compliance status with respect
to each regulation. Some of the regulations included Air Topics 'Hot
Spots/ Title V program (San Joaquin Valley Unified Air Pollution Con-
trol District, SIVUAPCD, Rule 75"0). operating permits (SJVUAPCD
Rule 2010), federal arid state CEMS requirements, Accidental Chemical
Reliance Rule (Clean Air Act Section it" [r]), and other California pro-
grams related to risk management and prevention, spill prevention, and
hazardous materials management.

Gila Bend Power Partners,LLC: Gila Bend Power Generation StatiOn
/ Gila Bend, AZ. Project Manager responsible for multi-media permit-
ting of a new 845-M W natural gas-fired combined cycle electric genera-
tion faciiitv. Permitting activities included PHD and Title V permits,
Aquifer Protection Permit, biological resources evaluation, archaeologi-
cal and cultural resources assessment, wetlands delineation, Section 404
and 401 permitting, water resources assessment, and Phase I Environ-
mental Site Assessments. Assisted our client with successfully negotiat-
ing a Certificate of Environmental Compatibility with the Arizona Cor-
poration Commissions Siting Committee.

Gulf Coast Water Authority: Risk Management Plan ,/ Texas City,
TX. Project Manager for the preparation at a Process Safety Manage-
ment and Risk Management Plan at the Gulf Coast Water Authority Wa-
ter Treatment Plant.

Hushes Missile Systems Company: Concentrated Waste Treatment
System (CWTS): Air Emissions Study /' Tucson, AZ. Project Engi-
neer responsible for reviewing and quantifying potential chemical colt-
stituent combinations that result in air emissions. Also, evaluated and
recommended alt appropriate air pollution control technology for the
cuT s.
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Nassau County Department of Public Works: Stack Testing Plan and
Protocol Project / Nassau County, NY. Project Engineer assigned to
develop stack testing plan and protocol to demonstrate compliance with
permit requirements fox' a NOt con tool system for diesel engines at the
Cedar Creek and Bay Park Wastewater Treatment Pian ts. Assisted in
permit preparation and follow-up for the stack testing program as well
as the continuous emission monitoring systems (CEMS) at both plants.
In addition, prepared air permit applications for new hot water boilers
for the Cedar Creek plant. Currently evaluating NOX RACT compli-
ance for combustion sources located at Cedar Creek and Bay Park.

New York City Department of Environmental Protection: Air Permit-
ting of Odor Control Systems / New York, NY. Project Engineer for
permitting of systems including wet chemical scrubbers and carbon
absorbers for the Conev Island and North River Wastewater Treatment
Plants. Prepared emissions estimates. impact assessment, and permit
application packages. In addition, conducted I\EC)x and VOC RACT
evaluations for all of the NYCDEP's 1-1 PCTIIWs.

Northeast Ohio Re tonal Sewer District: Sludge Incinerators Permit-D

ting Assistance / Cleveland, OH. Project Engineei. responsible for
permitting assistance related to new sludge incinerators. Work includes
develop winy emissions inventory, conducting revulatorv assessment ando . O U .

developing public relations program .

Penn Racquet Sports: Title V Operating Permit Applications / Phoe-
nix, AZ. Project manager. Preparation included emission inventories,
regulatory applicability analysis, compliance status evaluation, compli-
ance program development, and operating scenario evaluation. This
was the second project to receive a Title V permit from Maricopa
COunty. Iii addition, project manager for a process safety management
project as required by OSHA. Conducted process hazard analysis for
affected plant processes. Activities included training plant personnel,
evaluating process and safety hazards, preparing operating procedures,
developing contractor safety programs, compiling incident investigation
reports, and developing process hazard analysis report and process
safety management plan.

Pima County Wastewater Management Department: Roger Road
Wastewater Treatment Plant Title V Operating Permit Application
Tucson, AZ. Senior project engineer. Activities included quantifying
air emissions, evaluating regulatory applicability, compliance status,
and operating scenarios, as well as developing regulatory compliance
plans.

/

Refined Sugars, Inc.:NOx Emissions Testing Yonkers, NY. Lead
Engineer in overseeing testing from a steam boiler, gas-fired
cogeneration turbine, and diesel engine. Responsible for' developing

,r
/



NOt RACT compliance plans for the above sources and permitting of
these sources.

Revere Copper Products, Inc.: Air Quality Services: Stack Test Pro-
gram Rome, NY. Lead Engineer responsible for developing and co-
ordinating a stack test program for furnaces used to melt metal. The test
program was required for permitting compliance purposes. ,

/

Revlon: Synthetic Minor Permit Application Phoenix, AZ. Project
manager responsible for conducting a regulatory applicability analyses,
regulatory compliance evaluations, emissions inventories, alternative
operating scenario development, and compliance program preparation.

Scrap Tire Management Council: Air Emissions Assessment of
Tire-Derived Fuel Combustion: Air Emissions Estimating / Nation-
wide, Lead Engineer in estimating from more than 30 facilities (cement,
paper and pulp, and electric utilities) across the country, using scrap
tires as a source of fuel. Developed a database to evaluate the emission
rate differences when the facilities used standard fuel types compared to
tire-derived fuel.

.r
J'

x

Sterling Organics, Inc.: VOC RACT Compliance Evaluation and Plan
Development Rensselaer, NY. Lead Engineer. Prepared equipment
specifications and construction bid documents for a condenser system to
remove VOCe.

j

Confidential Client: Air Permitting Assistance ' Mesa, AZ. Project
manager for developing proposed permit conditions for the Site I and'
Site II air quality permits. Responsible for assisting TRW in negotiating
the final permit conditions with Maricopa Countjv.

Confidential Client: Process Hazards Analysis Mesa, AZ. Project
Manager. Analysis conducted on an industrial wastewater treatment
system and chemical storage facility. Facilitated the PHA team to iden-
tifv process deviations, causes of process variations, consequences, and
recommendations.

r
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Various Clients: Comprehensive Recycling Analyses / Prepared anal-
yses for major counties and towns in several states. These recycling
analyses addressed waste reduction and recycling plans including infra-
structure requireinents, privatization, funding sources, and implementa-
tion approaches.

Various Clients: Clean Fill Feasibility Reports / Prepared feasibility
reports which addressed classification of clean fill and its codisposal
capabilities with treated incinerator ash. Designed bench- and pi-
lot-scale leaching test programs for composite mixtures of clean fill and
treated incinerator ash. Conducted concrete optimization programs and
reuse studies for treated incinerator ash.

Various Clients: Hazardous Waste and Superfund Projects / Assisted
with planning and coordinating various projects that included conduct



in equipment and drum inventories, sampling contaminated soil, and
training contractors for hazardous communication programs.

Various Clients: Solid and Medical Waste Management Plans / De-
veloped solid and medical waste management plans. in the forms of pro-
gram planning reports and environmental impact statements which
comply with state regulations and guidelines. Evaluated waste process-
ing technologies such as waste-to-energv, composting, pyrolysis, and
mechanical processing, and studied environmental and socioeconomic
impacts for project development and permitting purposes. Conducted
economic and feasibiiitv analyses to evaluate project financing alterna-
tives and institutional arrangements. Developed and managed solid
waste characterization and quantification programs which provide base-
line data for program planning.

Various Clients: Final Closure and Capping of Solid Waste Landfills
/ Performed resident engineering functions tor ensuring compliance
with contract drawings and specifications. Conducted landfill investi-
gations of leachate collection and removal systems. Prepared landfill
construction certification reports and contingency plan reports that in-
cluded all aspects of landfill management, equipment operations, and
personnel health and safety.

Various Clients: Preparation of RFP and Bid Documents / Prepared
red Llest for proposals and bid documents and evaluated vendor propos-
als to implement solid waste management facilities Interacted with le-
gal and financial consultants al municipalities to provide technical input
for development at solid waste management contracts, Projects have
included procurement of long~haul disposal services, composting sys~
rems, recycling facilities, waste-to-energv facilities, and landfills.

VariousGients: Firmwide Air Quality Permitting, Emissions Inven-
tory and Assessment, Control Technology Evaluation, and Design
Projects / Evaluated numerous compliance plans targeting OSHA's
Process Safe ff Management regulations and USEPA'5 Risk Management
Plan Rule 112(r); Title V, Prevention of 'Significant Deterioration (PSD),
and New Source Review (NSR) permitting, Best Available Control Tech-
nology (BACT), Reasonably Available Control Technology (RACT), and
Lowest Achievable Emission Rate (LAER) anaivsis and evaluations.
Prepared process safety and risk management plans, process hazards
analyses, hazardous materials management plans, Title V permits, emis-
sions inventories, regulatory compliance assessments, and control tech-
nology evaluations.

Various Clients: Air Quality Permitting, Emissions Inventory and As-
sessment, Conhol Technology Evaluation, and Design Projects / As
Project Engineer, evaluated numerous compliance plans targeting Pre
mention of Significant Deterioration (PSD) and New Source Review
(NSR) permitting, Best Available Control Technology (BACT), Reason



ably Available Control Technologv (RACT), and Lowest Achievable
Emission Rate (LAER) analysis and evaluations.

U.S. Army : U.S. Army Industrial and Housing Construction Projects
/ As Specifying Engineer: Reviewed drawings, technical specifications,
and contract subinittals. Developed pricing schedules, contract amend-
ments, and work changes for similar projects.

Pennsylvania Department of Transportation: Pennsvlvania Depart-
ment of Transportation, Roadway System Examination PA. As En-
gineer Intern, responsible for examining Pennsylvania's roadway system
in detail. This included mathematical computations in order to deter-
mine the severity of each road. Responsible for the computer input of
this data for future study and review.

/

Pennsylvania Department of Transportation: Pennsylvania Depart-
ment of Transportation, Roadway Resurfacing and Replacement of
Drainage Systems / PA. As Project Engineer, responsible for contrac-
tor activities associated with resurfacing 00 miles of state roadways and
the replacement of the drainage srstenis on these roads. Responsible for
giving direction to the contractor in accordance with Per\nsvlvania's re
quirements, performing tests and calculations to ensure optimum dura-
bility and quality of work; Ell1Ll keeping dash' records and organizing
daily reports for supervising engineers.

Publications
Bacon, G.H., Kozuh, W.]., Linder, M.G.,"Expeditinga Landfill Title V Permit," Pro-
ceedings,Third Annual Landfill Symposium of the Solid Waste Association of North
America, Palm Beach Gardens FL, lune 23, 1998.

Bacon, G.H.,"Risk ManagementProgram andProcess Safety Management," pre
seated at the 71st Annual Conference of the Arizona WaterandPollution Control
Association, Chandler AZ, May 6-8, 1998.

Bacon, G.H., Liang, K.Y., Li, R../'Controlling Particulate Matter and Metal I-iAPs,"
Chemical Engineering Progress, pp. 59-67,December 1997.

Bacon, G.H., Frillici, P.W.,"Eva1uaHon of Mercury EmissionReduction Alternatives
for the Fort Dix ResourceRecovery Facility," presented at the Annual Meeting of
the Air and Waste Management Association, Denver CO, June 1993.



Title/Firm
Engineer,
Malcolm Pirnie Inc

Years of Experience
5

E d u c a t i o n
Bs Civil Engineering
of Arizona 1998

University

Registration and

Car tifications ,
1999 Engineer in Training.

Ms. Heeter has participated extensively in remedial investigations
and the remediation of hazardous waste remnants at the Da-
vis-Monthan Air Force Base near Tucson, including basewide
groundwater monitoring to identify contaminants of concern and
evaluate their impact on regional groundwater qualify- To support
data collection for the groundwater monitoring program, she estab-
lished an Environmental Resource Program Information Manage-
ment System for Malcolm Pirnie. She also participated in the imple-
mentation of pardal closure plans for contaminated areas at the base.
For the City of Tucson, Ms. Heeter helped develop a reclaimed water
system master plan, including identification of potential new custom-
ers. Other experience includes the evaluation of potential problem
areas in an interceptor sewer and laboratory testing of soils and con-
crete.

Health and Safety

D e t a i l e d Experience
Training
Hazardous Waste Operations Eight
(8) hour refresher
Blood borne Pathogens Exposure
Control
Cardiopulmonary Resuscitation
Hazardous Materials
Transportation Training
First Aid
Hazard Communications
Hedical
Hazardous Waste Operations Site
Supervisor

City of Tucson: Tucson Water Reclaimed Water System Master Plan
Tucson, AZ. Engineer involved in development of Geographical Infor-
mation System (GIS) database used to assist identification and prioi'iHz~
action of potential future reclaimed water customers for the City of Tuc-
son. Approximately 1,500 potential new customers were identified with
an estimated total annual demand of 83,000 acre-feet. The resulting da-
tabase was crucial in the tvpicai master planning activities of idenUfing
and evaluating system expansion alternatives. Special Recognition

Jane H. Rider Scholarship for
Women in Engineering

Pima County, \fVastewater Management Division: North Rillito Inter-
ceptor Evaluation Tucson, AZ. Engineer involved with evaluation

of the North Rillito interceptor sewer to identify structural and capacity

deficiencies. Evaluation included determining the physical condition of

the sewer pipe, developing alternative proposals for providing required

capacity and structural integrity, and performing inflow study to iden-

tifv possible problem areas. Closed circuit television of sewer and flow/
odor measurement services were implemented in this project.

Societies
American Society of Civil
Engineers
Society of Civil Engineers
Society of Women Engineers

/

1995 to

U.S. Army Corps of Engineers, Omaha District: Compliance/Closure

Support Davis-Monthan Air Force Base, AZ. Engineer involved in

revision and implementation of partial closure plans for the

DRMO-Tucson Hazardous Waste Container Storage Facility and Explo-
sive Ordnance Disposal Range at Davis-lvlonthan AFB. Involved in

preparation of the revised closure plan for the DRM()-Tucson facility, a

RCRA treatment, storage, and disposal facility used from 1982 to the

present for hazardous material and hazardous waste storage

Emp loyment  H i s t o ry
Halcolm Pirnie, Inc. 1998 to
present
Arizona Department of
Transportation 1997 to 1997
Hushes Missile Systems 1996 to
1997
University of Arizona
1998
Motorola, Inc 1994 to 1994

U.S. Army Corps of Engineers, Omaha District: Basewide Groundwa-
ter Monitoring f Davis-Monthan Air Force Base, AZ. Engineer in-
vo\ved with implementing the basewide groundwater monitoring pro-
gram under the United States Air Force Installation Restoration Program

/



at Davis-Montlian AFB, including quarterly to annual monitoring at 11
wells to assess annual regional groundwater quality using a suite of
analyses to identify potential contaminants of concern. Site-specific
depth to groundwater and groundwater quality data were utilized to
evaluate the direction of groundwater flow, quality of groundwater be-
neath the base, and to verify effectiveness of soil vapor extraction and
groundwater treatment at the flight line pumphouse. In addition, data
from base production wells and City of Tucson municipal production
wells were evaluated to assess the impact of basewide activities on re-
gional groundwater quality,

U.S. Army Corps of Engineers, Omaha District: Basewide Groundwa-
ter Monitoring Program: Program Information Management System
/ Davis-Monthan Air Force Base, AZ. Engineer responsible for estab-
lishing Environmental Resources Program Information Management
System (ERPIMS) data capabilities within Malcolm Pirnie. Responsible
for coordinating input of data for nine quarterly groundwater monitor-
ing rounds. Coordinated efforts ivie laboratory, Army Corps of Engi-
neers, and the Air Force Center for Environmental Excellence (AFCEE)
to ensure validation and ease of submission.

Arizona Department of Transportation, Laboratory Technician for
Southern Region Materials Lab / Tucson, AZ. Performed soil and
aggregate tests: gradation, sand equivalents, fractured faces, pH, resis-
tivitv, and plasticity index. Performed asphaltic concrete analvsi5: gra-
dation, rice density, bulk density (Marshall). Performed concrete
strength testing.

Publications
Arn, T.E., Heeter, C.N.,"Odor Control Strategies: Managing the 'Third Effluent' to
Remaina Good Neighbor," Proceedings, Annual Conferenceof the ArizonaWater
andPollution Control Association, Mesa AZ, May 3, 2000.
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MEMORANDUM

Town of Gila Bend Planning Commission and Town Manager

From: EPG

Date: October=27, 2000

Proposed General Plan Amendment and Proposed Zoning Change

The proponents are requesting that the proposed plan amendment and zoning change for
Section 19, Township 5S, Range 5W be modified as follows:

1. The southeast corner of Section 19, east of Citrus Valley Road further described in
Maricopa County Assessor's Book 403, Map 15 Parcel 49E will be designated "I-3"
and "Light Industrial." The parcel is currently shown as "AG" and "Parks/Open
Space" in the proposed zoning change and plan amendment, respectively. Maps are
attached which represent the modified boundaries for these changes. As modified,
this is an appropriate use because of the parcel's location between a paved road and
adjacent to an area shown in the existing plan as "Light Industry" and zoned "I-3."

2. The alignment shown in the maps for Section 19, Township 5S, Range 5W be
modified to reflect the East % of the East % of Section 19 to be designated "AG" and
"Parks/Open Space" in the proposed zoning change and plan amendment
respectively. This will more accurately define the property intended for the
"Parks/Open Space" and "AG" designations and offset the removal of the above
mentioned parcel 49E from the existing proposed change.

The proponents assert that there is no intent to diminish the overall amount of land resewed for
"Open Space," but believe that the above requested designations would be more consistent
with planned uses and zoning.

RE:

To:



TOWN OF GILA BEND

APPLICATION FOR A CHANGE IN ZONING

DATE FILED:

APPLICATION FEE PAID: so DEPOSIT PAID: so CHECK NO:

BANK: RECEIVED BY:

General Plan Designation: Unplanned

Property Legal Description, Assessor's Parcel Number, and Address:

Assessor's Parcel Number: 403-15.049H, 049J. 049K. 049L, 049M, 049n, 048

T&R. Sec: T5s, R5W. Section 19. except a portion of the E % of the E VS of Section 19.

NUMBER OF ACRES 480 ZONING: Existing AG Proposed 1-3

Applicant Name: Gila Bend Planninq Commission

Address (mailing and physical):

Telephone:

Owner's Name (If other than petitioner):

FAX:

S&P Farms. Paloma Ranch, and US Government

Address: See Section 3 for full addresses

Telephone:_

INSTRUCTIONS
The following items must be submitted with the application at the time of filing:

Assessor's Parcel Map(s) showing all properties within 100 feet.
A description of the impact of the proposed use will have in relation to the health,
safety, and general welfare of the occupants of surrounding lands, and consistency
with the Town's General Plan.
Vicinity map showing all property within 300 feet by name of owner, a set of mailing
labels for each property owner within 300 feet, and a copy of the vicinity map in an
8%" X 11" format on white paper and on a transparency

Certification: .
I certify that the information I have given on this application is true and accurate to
the best of my knowledge.

Applicant's Signature



SECTION 3: MAILING ADDRESSES OF LANDOWNERS

S&P Farms
205 W. Sonoma Dr.
Litchfield Park, AZ 85340

Paloma Ranch
1999 Avenue of the Stars, Suite 1200,
Los Angeles, CA 90067

United States Government
PO Box 81169
Phoenix, AZ 85068

San Lucy Division, Toho ro O'Odham Nation

520 683 2343

4



TOWN OF GILA BEND

APPLICATION FOR AN AMENDMENT TO THE GENERAL PLAN

DATE FILED: APPLICATION FEE PAID: $0 DEPOSIT PAID: $0

BANK:CHECK NO: RECEIVED BY:

ZONING: Existing Proposed 1-3 and AG Number of Acres

GENERAL PLAN DESIGNATION: Existing:Unplanned Proposed

Property Legal Description, Assessor's Parcel Number, and Address:

AG 640

Open Space and Heavy Industrial

Assessor's Parcel Number: 403-15-049E, 04TH. 049J. 049K. 049L, 049M, 049N, 048

T8=RI See: Township 5S, Range 5W, Section 19

Gila Bend Planning Commission

FAX:

Applicant Name:

Address (mailing and physical):

Telephone:

Owner's Name (if other than petitioner):

Address:

S&P Farms and Paloma Ranch

See Section 3 for full addresses

Telephone:__

INSTRUCTIONS
The following items must be submitted with the application at the time of filing:

Assessor's Parcel Map(s) showing all properties within 100 feet
A description of the impact of the proposed use will have in relation to the health,
safety, and general welfare of the occupants of surrounding lands, and consistency
of the proposed amendment with the General Plan outside of the proposed
amendment area.
Vicinity map showing all property within 300 feet by name of owner, a set of mailing
labels for each property owner within 300 feet, and a copy of the vicinity map in an
8%" X 11" format on white paper and on a transparency

Certification:
I certify that the information I have given on this application is true and accurate to
the best of my knowledge.

Applicant's Signature



SECTION 2: IMPACT ASSESSMENT

The site is located on the west side of Citrus Valley Road immediately north of approximately
1,500 acres of land in Section 30, T5S, R5W, that is planned for heavy industrial use,
specifically a commercial landfill. The surrounding lands include a mixture of agricultural and
desert lands. The proposed use of the parcel, Heavy Industrial, is consistent with the General
Plan designation for the adjacent properties within the town limits, which are Heavy Industrial to
the south and Light Industrial to the east.

The site is intended to be developed for a combined cycle power generating facility. There are no
occupants on surrounding lands within 300 feet of the subject parcel and, therefore, impacts to
residents will be minimal. Additional information regarding health, safety, and welfare is
included in the Application for a Certificate of Environmental Compatibility (Gila Bend Power
Partners, LLC, September 2000).
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APPENDIX M

CERTIFICATION STATEMENT



CERTIFICATION STATEMENT

I certify under penalty of law, that I have personally examined and am familiar with the
information submitted in this application and all attachments, and that based on my
inquiry of those persons immediately responsible for obtaining the information contained
in the application, I believe that the information is true and accurate to the best of my
knowledge. I am aware that there are significant penalties for submitting false
information, including the possibility affine and imprisonment,

Signature ofResponsible Official of Organization \~ '  * Q

Official Title of Signer:

Gila Bend Power Partners, L.L.C.

By: PowerDeve1opment Gila Bend, L.P,, Member

By: PowerDevelopment Enterprises, L.P., G.P.

By: Robert A. Innamorati & Co., Inc., G.P.

Its;
Robert A. Innamorati

President

Typed or Printed Name of Signer: _Robert A. Innamorati

Date: \\-Vu -of Phone Number: _(214) 210-5080__

Please check the box that applies:

D Owner E Operator
>< Both owner and operator

\


